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This multidisciplinary project focuses on the concepts of fakes, forgeries, altered objects,
and authenticity. I applied non-invasive methodologies to study three Etruscan stone sarcophagi
in the collections of the Field Museum of Natural History in Chicago. These techniques included
detection of fluorescent pigments using ultraviolet light and portable x-ray fluorescence to
determine the elemental composition of the pigments. Measurements suggest possible minerals
used in original Etruscan pigments as well as subsequent non-Etruscan pigments and putty
applied to these artifacts. Combined with the objects’ histories and iconographical analysis, this
study provides a holistic and comprehensive analysis of these artifacts. Ultimately, this research
reveals a new category of objects that are both authentic and modified, and they should not be
eliminated from collections but serve to broaden our concept of authenticity and expand
scholarly knowledge into new avenues.
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CHAPTER 1: INTRODUCTION
Fakes, forgeries, and altered objects work their way into the collections of both private
individuals and public institutions, where they are often misrepresented as authentic artifacts.
When details of their actual status or alterations are revealed, these items are frustrating for
institutions and individuals to categorize and utilize, given their uncertain identities. Fakes,
forgeries, and altered objects are not unique to any one area of material culture and art or any one
medium. Authenticity adds a layer of complexity to the concept of fakes, forgeries, and altered
objects because it is defined and used differently across disciplines.
This thesis focuses on these issues as they pertain to three painted Etruscan sarcophagi at
the Field Museum of Natural History (Field Museum) in Chicago. This project has two main
objectives within the discussion of Etruscan material culture and the study of fakes, forgeries,
and altered objects. The first objective is to identify and broaden the knowledge of Etruscan
pigments and funerary art. The second is to explore and develop a possible methodology for
identifying fakes, forgeries, and modern alterations among Etruscan artifacts. This thesis
explores these objectives through interdisciplinary methods and theories in the fields of material
science, archaeology, art history, and museology. The study will explore non-invasive
methodologies available for studying artifact compositions that can be applied to detect suspect
authenticities. The third broad objective is to explore the concepts of fakes, forgeries, and altered
objects in museum collections and academic scholarship.

Research Questions
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The Field Museum houses a variety of Etruscan artifacts in its antiquities collection.
Studies of Etruscan objects have revealed a small number of fakes housed within the collection
(De Puma, 2016, pp. 452-453). Three Etruscan sarcophagi at the Field Museum were brought to
my attention during my initial visits to the museum in May 2016. These monumental sarcophagi
(inventory numbers 24644, 24645, and 24437) are carved from volcanic tuff and have various
scenes painted on the surface of the stone, which are suspected to be modern additions. While the
museum curators are confident that the sarcophagi themselves are authentic Etruscan artifacts,
they have long suspected that the paintings are not.
The study of museum objects poses challenges for the investigation of materials housed
in the institution. Museums are held within the public trust and are expected to conserve and
preserve the objects within their collections in conformance with the standards and best practices
of the field (Merritt & the American Association of Museums, 2008). As such, it was essential to
the staff that we investigate the pigments on these objects using non-invasive technologies. For
this reason, portable x-ray fluorescence (pXRF) and UV-A imaging were selected for the initial
investigation of the pigments on the sarcophagi. In co-ordination with the objective and aims
listed above, this research examined the objects and addressed the following research questions:
1) Are luminescent pigments or substances present on these artifacts?
2) How much compositional variability is there in each pigment?
3) How many compositionally distinct pigments are on each sarcophagus?
4) How many compositionally distinct pigments are shared among the three sarcophagi?
5) Are pXRF and UV-A imaging adequate techniques for determining the authenticity of
Etruscan pigments on the three Field Museum sarcophagi?

6) Are the pigments on these sarcophagi Etruscan original or post-antique applications?

3

Research Questions 1, 2, 3, and 4 address the first objective of identifying and
broadening scholarly understanding of the Etruscan pigments and funerary art. Research
Questions 5 and 6 address the second objective through exploration and development of
methodologies using pXRF and UV-A imaging. The findings of this research are applied to the
larger theoretical discussion of authenticity and material culture studies.

Chapter Overview
Chapter 2 contains background and theoretical information about misrepresentations of
artifacts. This includes a discussion of the meaning of fakes, forgeries, and altered objects as well
as an in-depth study of the concept of authenticity. It also provides an overview of historical
contexts in which misrepresented objects have been developed and acquired. Chapter 3
summarizes the historical background of the Etruscans and the beginning of Etruscan studies.
Additionally, it includes an overview of Etruscan pigment studies conducted since the 1980s.
Chapter 4 discusses the methods used to complete the elemental and luminescent analysis of the
pigments on three Etruscan sarcophagi at the Field Museum. Chapter 5 presents the results of the
pigment analysis and discusses those results within the context of the research questions. Finally,
Chapter 6 presents conclusions and suggestions for reframing the dialog on authenticity and
advocates for the educational potential of altered artifacts through their itineraries.

CHAPTER 2: BACKGROUND AND THEORY OF MISREPRESENTATIONS

Introduction
The aim of this chapter is to provide the historical and theoretical perspectives through
which fakes, forgeries, altered objects, and authenticity can be understood. The first part of this
chapter gives the historical context within which fakes, forgeries, and altered objects were
created in Italy. It highlights the various understandings and key players who drove the
antiquities market in the 19th and 20th centuries and discusses how misrepresented objects came
into being. This is followed by a discussion of the changing perceptions of misrepresented
objects, the evolving acquisitions policies, and the evolving understanding of cultural-heritage
objects in the 21st century after the ratification of the 1970 UNESCO Convention on the Means
of Prohibiting and Preventing the Illicit Import, Export, and Transfer of Ownership of Cultural
Property. Next, the chapter defines fakes, forgeries, altered objects, and authenticity. In the final
section, the chapter establishes how these are applied across the fields of archaeology, art
history, and museum studies.

Misrepresenting Artifacts: Who, Why, and How
Before discussing fakes, forgeries, and altered artifacts in detail, it is important to
understand the context within which they were created. The creation of forged objects is a
practice that dates back centuries and whose significance and general reception have varied
greatly throughout history. Largely ignored in scholarly discussions of fakes, forgeries, and
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altered objects are the larger reasons and contexts for these works. For instance, Carol Helstosky
attempted to articulate the larger historical factors that led to the creation and sale of forgeries in
Italy in the 19th and early 20th centuries (Helstosky, 2009). Her study demonstrates that scholars
tend to focus solely on the intentions of individual actors and not the broader driving forces, such
as intellectual and artistic growth, the art market, and cultural influences (p. 793). She stated,
“Any satisfactory historical explanation of forgery must reconcile this tension between locating
the practice in a particular context and explaining the act according to contingencies of
individual motive” (p. 793). To better understand the issues of fakes, forgeries, and altered
artifacts, we need first to understand who was creating these works and why. The high demand
for Italian art in the 19th and 20th centuries stemmed primarily from a desire by foreign entities,
including early archaeologists and antiquarian collectors, to obtain unique and authentic
antiquities for both their private and museum collections. The creation and sale of fakes,
forgeries, and enhanced items are in every sense a response to the demand for such artifacts from
the market. When looking back at the production and consumption of these objects, patterns
emerge that correspond with the desire for individual generations’ preferences for coveted items
(Briefel, 2006, pp. 3-11; Jones, 1990, p. 13). As Mark Jones stated, “Where there are fakes it is
clear that there was a booming market in things thus imitated: fakers are above all creatures of
their market” (1990, p. 13).
Scholars recognize that in the ancient world, artifacts such as bronze sculptures were
often recreated in marble by other ancient artists and were used as inspiration by subsequent
artists, such as during the Renaissance. While they lament the loss of the original, scholars
recognize these artifacts have an authority grounded in ancient perceptions of authenticity, and
therefore there are acceptable forms of imitation (Brilliant, 2005, pp. 21-23). The concept of

6
forgery as a negative and deceptive act seems to have developed in the 19 century, immediately
th

following the Grand Tour era (mid-17th and 18th centuries), when wealthy Western tourists
flocked to the ruins of the classical world in pursuit of knowledge, adventure, and art. In Italy,
the influx of visitors on the Grand Tour with specific interests in ancient, medieval, and
Renaissance art resulted in the creation of specialist careers for Italians, including as tour guides,
art dealers, and antiquarians (Helstosky, 2009, p. 811). During this period, foreign visitors were
interested in experiencing an ancient past, either through the then-nascent field of archaeological
exploration (which had not yet become a scientific field of inquiry) or the acquisition of
antiquities as mementos of their visit. The high demand for this provided a market for creative
and resourceful entrepreneurs to take advantage of unsuspecting tourists by staging false
archaeological discoveries, restoration initiatives, and forgery productions. By the beginning of
the 19th century, the tourist industry was changing to include academics, cultural institutions
(especially museums), and foreign governments with greater spending power and more
substantial requests than the previous tourists of the Grand Tour.
The demand to own a piece of the past also encouraged clandestine excavations and the
illicit sale of looted material culture and remains which were already prevalent for antiquities. At
the heart of these transactions were art dealers who acted as middlemen between the forgers,
illicit excavators, and those wishing to acquire artifacts. Over time, the line became blurred
between the purposeful deceit of producers and the demands placed on the Italian market for
antiquities (Helstosky, 2009, p. 813). The role of the purchaser and his or her knowledge of the
less savory practices of forgery and the sale of illicit artifacts also brings into question the level
of his or her awareness about such methods, which ranged from genuine naiveté to willing
participation through feigned ignorance (Helstosky, 2009, p. 813).
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One issue largely overlooked in these discussions is the differing cultural understandings
of art and the new societal constraints occurring because of the newly unified Italian nation-state.
As Italians were grappling with the development of a new identity as a unified country, they
were also turning towards their past for inspiration. Typical of 19th-century artistry was the
mixing of past styles with new concepts and ideas to create contemporary works imitating the
artwork of Roman and Renaissance artists. It was not a movement among artists to deceive
purchasers, but rather it drew on “an Italian tradition of understanding art as perfect imitation”
and the notion that “technical craftsmanship and artistic invention could be combined, not to
produce forgeries, but to create [new] works of art” (Helstosky, 2009, p. 803).
This concept of artistic imitation is referred to in the literature of recent material culture
studies as mimesis. The concept of mimesis draws on a phenomenon of recreation through
repetition. According to Michael Taussig, mimetic faculty is
the nature that culture uses to create second nature, the faculty to copy, imitate, make
models, explore difference, yield into and become Other. The wonder of mimesis lies in
the copy drawing on the character and power of the original, to the point whereby the
representation may even assume that character and that power. (1993, p. xiii)
The imitated art does not need to replicate the object(s) of inspiration exactly but must reflect
certain aspects appropriately and convincingly. Like the mimetic art of other descendant
communities including the Maya, indigenous Native American, and African groups, Italian
imitations seem to develop to maintain an essence of cultural identity in a rapidly changing
world (see Davis, 1999; Rozental, Collins, & Ramsey, 2016; Scott, 2009). Mimesis in the art of
Italy was a part of a long-established history going back to the Romans that ultimately reveals a
reverence for artistic traditions. The creators of 19th- and 20th-century Italian artworks, arguably,
also played a role in developing a sense of new unified Italian identity and the reclamation of the

history and artistic tradition that Western nations dismissed and devalued. When its artists were
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labeled as forgers abroad, the Italian government fought back against these accusations, arguing
that these works should be distinguished as contemporary Italian art (Helstosky, 2009, p. 804).
Artists and literary writers celebrated and revived Italy’s artistic patrimony and heritage through
recasting their past accomplishments into a new era.
For many individual artists in Italy in the 19th and early 20th centuries, forgery provided
the avenue for economic stability and artistic expression. In 1903, a group of art dealers from
Florence penned a letter to the editor of the Magazine of Art that vehemently supported the
creation of forgeries and the restoration of excavated artifacts. They stressed that the restoration
workers were real artists diligently working to restore and recompose artifacts to the liking of
foreign buyers. They also emphasized that the dealers of these objects provided job stability to
over 1,000 artists and helped to boost the Florentine economy (Briefel, 2006, p. 8). The famous
forger Alceo Dossena stunned his employers and the art world in 1927 when he gave
photographic evidence of his forged creations to the magistrate and decided to sue his art dealer,
Alfredo Fasoli. Dossena was not confessing to committing art crimes but was seeking
recompense after his employers refused to pay compensation for his works that they sold. When
questioned about his motives, Dossena insisted that he never intended to deceive anyone with his
works but instead was constructing original works inspired by previous works and fragments
(Keats, 2013, pp. 60-6; Sox, 1987, p. 161). For many artists like Dossena, this was how they
modestly supported their families.
However, dishonest practices leading to outright deception did occur. Other actors were
the art dealers and antiquarian shop owners who commissioned works from local artists. Artists
like Dossena and Giovanni Bastianini, another famous forger of Renaissance works of art, were

hired by dealers and antiquarians, including major figures such as the Jandolo family, Alfredo
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Fasoli, and Giovanni Freppa, to create specific works of art for their customers. The dealers paid
the artists modestly for their works and charged great sums of money to buyers, in some cases
claiming the works were ancient or Renaissance originals. For example, David Sox and
Johnathon Keats both noted that Dossena was paid approximately 100 lire ($8-$12) for a basrelief of the Madonna and Child, which Fasoli sold for a four- to five-figure payout, claiming it
was an original Donatello (Keats, 2013, p. 54; Sox, 1987, p. 3). In these cases, the dealers and
antiquarians were arguably encouraging the deceptive practices by commissioning original
works that were misrepresented to the buyers. Here, greed was a prime motivation. Some artists
and dealers collaborated in their practices, such as the Riccardi brothers and their art dealer,
Pietro Stettiner, who passed off forgeries to buyers, leading to the famous Etruscan terracotta
warriors sold to the Metropolitan Museum of Art (De Puma, 2013; Von Bothmer & Noble,
1961). In some instances, forgeries were buried and then deceptively discovered for the delight
of tourists and other people who would later acquire them for private collections or institutions.
The burial of newly created artifacts to sell to unsuspecting buyers was intended for deception,
but the driving force(s) behind this practice are often overlooked.
Despite the explanation by some Italian artists who sought to create inspired original
works and artifact restorations, the common narrative presented by non-Italian art experts,
museum professionals, collectors, and even the public throughout this period and later was
condemnation, and the characterization was of Italians as corrupt. This commentary fails to
recognize the role that these same foreign individuals and institutions played in driving the
Italian antiquities market and thus the production and sale of forgeries. Italy was conceptualized
through the lens of colonization by the wealthy tourists, institutions, and foreign nations that saw
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themselves as the inheritors of the ancient past. The newly formed nation of Italy struggled with
developing and enforcing cultural policies that allowed for the identification, categorization, and
protection of its cultural heritage and patrimony. This left openings for foreign buyers, Italian
dealers, and some artists to manipulate the antiquities market. Italy came to represent a country
with a rich artistic and literary heritage with vast amounts of antiquities that could be exploited
and appropriated by foreign entities, especially museums. The inability of the Italian government
to protect its heritage and the sale of artifacts by Italians themselves was ultimately rationalized
by foreign buyers and institutions to mean that the country could not care for and did not value
its material heritage. Along with the power of exploitation came another power: the authority
over what was so-called good art. Helstosky appropriately noted:
Changing aesthetic tastes, the rise of connoisseurship, and the professionalization of the
discipline of art history all reinforced Italy’s past, not contemporary, significance in the
world of art … Generally, Italy afforded European and, later, American travelers a
window on the past; its backward political and economic conditions provided a baseline
against which their own progress could be assessed. Italy’s artistic heritage, however,
was highly prized by a broad range of Europeans: intellectuals, tourists, and art dealers.
(2009, p.809)
Most Italian participants recognized this for what it was: a business relationship built on supply
and demand. The art market in Italy shifted to accommodate the demands of foreign consumers
by creating memorable experiences and providing the materials they desired. Italians involved in
the sale of such goods needed money to support their families, and foreign buyers provided those
means. When the insatiable appetite for antiquities resulted in a huge depletion of artifacts and
artworks from the Italian landscape, Italian dealers, antiquarians, and artists turned to imitations,
illicit and destructive excavation, and restorations to maintain the economy. Nor were these
clienteles always innocent in their dealings, as many of the wealthiest buyers, including

museums, were willing to participate in the illegal smuggling and doctoring of artifacts for
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devaluation to get them out of the country (Helstosky, 2009, p. 821).

Misrepresenting Artifacts: A Modern Look at the Issues
The desire of foreign parties for all things ancient created conditions that allowed for
illicit excavations, black-market trading, and falsification. Developed in the 19th century, the
desire still exists today, and museums have unfortunately been complicit. Since their inception,
museums have collected the material culture of past civilizations. In their greed and desire to
expand their collections and bring prestige to their institutions, they have encouraged an
antiquities market. Museum professionals often have overlooked aspects (e.g., provenance and
provenience) that should have been a cause for ethical and/or scientific concern. The so-called
museum wars of the 19th century saw a rise in competition among major museums to acquire
show-stopping objects before competitors could do the same. Museums and even dealers adhered
to strict policies of silence about their purchasing procedures and the real possibility that fakes or
forgeries had been acquired for their collections. This silence enabled the patterns related to the
sales of inauthentic, altered, or even looted artifacts to be overlooked and the business of the
questionable art market to thrive.
In the 21st century, museums are no longer able to play victim or unknowing accomplice
because of laws protecting cultural property and improved methodologies and tools for detecting
fakes, forgeries, and modernly altered artifacts. The issue plaguing the art world and museums
today centers on the purchase of antiquities that were illegally excavated and looted in the
context of our evolving concepts of ownership. The concept of cultural heritage relative to who

has the rights to own it is complex and often involves people from multiple fields of study,
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national governments, indigenous and native organizations, and cultural-heritage institutions.
Today, Italy has established a series of national policies to safeguard its cultural heritage.
Italy, along with 192 other nations and individual institutions, has adopted international
resolutions such as the 1970 UNESCO convention, the 1995 Unidroit convention, and other
policies that create safeguards and guidelines for the acquisition of new objects. However, even
with such safeguards in place, professionals are faced with problems and complications
stemming from how to deal with the provenance of objects previously acquired. In addition,
current collection practices are defined in different ways by the numerous institutions and
countries involved, and therefore, policy conflicts can arise between parties.
Cultural heritage in all its forms has been the source of much controversy regarding
ethics and ownership for all parties involved in the discovery and collection of antiquities. At the
center of the debate is the idea of heritage. Who can claim ownership of objects based on claims
of heritage regarding ancient objects? Should the national governments that occupy the territories
where antiquities are discovered claim ownership based on heritage? Or is it appropriate for
descendant communities with ties to an object to claim it as a part of their cultural heritage?
Because the study of antiquities incorporates the history of human artistic production, some
argue that they are, therefore, part of the heritage of all humankind (Renfrew, 2000). If they are
everyone’s heritage, how can we determine who owns them and where they should reside?
The answer to these questions has not been easy. On one side of the debate are those who
argue in favor of a nation-oriented policy towards antiquities, which dictates that objects belong
to the state in which they were discovered (Appiah, 2009; Merryman 2009; Renfrew, 2000). The
1970 UNESCO convention even stipulates that a state’s cultural heritage includes objects that

were discovered within its territory, and that nation and supporting nations should work to
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protect that heritage from loss and improper transfer of ownership (UNESCO, 2011, Article 1).
People on another side of the debate argue against the idea that a state should claim
ownership of cultural heritage based on the antiquity’s find spot alone. Scholars such as Cuno
and Appiah argue that the idea of ownership based on origin is problematic because most
modern boundaries of governing states are recent creations (Appiah, 2009; Cuno, 2009). The
cultures that created these objects are not necessarily the ancestors of those who occupy their
lands today. As a result of the fluidity of boundaries over time, they argue strongly in favor of
antiquities being treated as the cultural heritage of the world, and therefore museums can and
should own them. They view cultural heritage through an object-oriented policy that focuses on
the importance of considering the “preservation, truth, and access” of cultural objects and argue
in favor of their accessibility and availability to all nations as equal owners in that heritage
(Merryman, 2009, pp. 187-188).
Descendant communities represent a third group; they argue that their ancestral
connection and continued cultural practices establish their sovereignty over objects relating to
their cultural heritage. Most descendent groups have experienced the loss of control over both
their tangible and intangible cultural heritage and representations to colonial and scholarly
authorities (Clifford, 1991; Phillips, 2005; Tsosie, 2008). As a result, these groups argue to
regain control and ownership of their tangible and intangible cultural heritage. The importance of
an object lies not only in its tangible state but in the intangible purposes that it has had
throughout its entire life. Descendant communities understand these relationships and bring rich
and diverse interpretations to discussions that stem from their cultures. Material culture is more
than a mere object for these communities; it is a representation of their shared history as a people
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and their cultural heritage. Therefore, descendant communities do not see these objects as a part
of a national property but see them as a proprietary cultural property that relates to their group’s
sovereignty.
In looking at the history of misrepresented artifacts, the issue remains about how
consumers’ purchasing habits influence the production, excavation, and distribution of these
objects. The reality is that consumer decisions not only create the opportunity for more looting
and illicit excavating but also foster a system of misrepresented objects that affects the quality of
scientific knowledge and complicates museum curation. The authenticity of an object is vital to
both scholarly study and scientific accuracy, as well as institutional reputation. The acceptance
of fake or forged items creates false systems of knowledge and damages public trust in cultural
institutions.
The production and sale of fakes, forgeries, and altered artifacts is not a simple act of
purposeful deception. It is a complex system manipulated by several players who share a degree
of mutual benefit and accountability. As alluring as it may be to lay the blame on the artists who
created fakes or forgeries, the reality is that they were often pawns of tenacious art dealers (as
discussed above). Furthermore, to lay the blame solely on those who are willing to sell falsified
artifacts or smuggle illegal objects across borders fails to hold responsible the buyers, who share
in the blame. Buyers of works are willing to overlook or even participate in some of the more
unsavory practices such as looting and illicit excavating if it leads to claiming ownership of a
coveted artifact. The misrepresentation of artifacts is, therefore, a complex problem that needs to
be addressed on several fronts.

Defining and Understanding Fakes, Forgeries, Altered Objects, and Authenticity
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What constitutes a fake, forgery, or altered object? In the broadest sense, these three
categories represent artifacts or objects that purport to be something they are not, namely
authentic. Often the terms fake and forgery are used interchangeably when referring to objects of
questionable authenticity whose creation, either in whole or in part, is thought to have originated
later than the claimed date of production. A fake is an object made to resemble the style of an
original work. A forgery is an exact copy of an original artwork that is misrepresented as an
original. Altered objects are authentic items modified in a modern setting, usually to enhance an
item for sale. These can include artifacts restored to resemble their original state or objects
modified through the addition of imagery, engraving, or an inscription inspired by the originating
culture.
The most complex issue to define is authenticity. Authenticity has long been one of the
most important characteristics of any artifact or artwork, but the term authenticity is a
multidimensional word that is highly dependent on its context. David Lowenthal argued that
within this fluidity of meaning, questionable authenticity is attached to one or more of three
goals: (a) faithfulness to original objects and materials, (b) faithfulness to original contexts, and
(c) faithfulness to original aims (1992, p. 186). These goals are problematic for labeling
authenticity because professionals and scholars do not necessarily agree on the meaning of each.
The concept of authenticity as faithfulness to original objects and materials seems to be
largely tied to aesthetic views and restoration works. Some would argue that restoration and
enhancements permanently damage objects, rendering them inauthentic and no longer capable of
providing valuable historical and cultural information (Jones, 1990, p. 14). Others, especially
those in cultural-heritage management, argue that restorations done in the name of conservation

and preservation are done with the utmost care in maintaining a work’s aesthetic originality
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(Eastop, 2011, pp. 430-438). If a Van Gogh painting is cleaned and touched up using modern
paint, is it still an authentic Van Gogh? The overwhelming acceptance of restored Van Gogh
paintings as authentic indicates that such alterations are not currently thought by the wider art
community to intrinsically harm their authenticity.
Jonathan Keats noted that after Dossena revealed his actions and claimed he was not
forging artifacts for deceptive purposes, people took one of two sides. Either they believed he
sincerely did not intend to deceive the public or that he was blatantly lying. Keats offered a third
option, which asserts that authenticity was understood differently by Dossena than it was by
experts and collectors (Keats, 2013, pp. 60-61). As noted earlier, using past art as inspiration for
contemporary works was a part of an Italian tradition of artistic imitation. Dossena envisioned
his work as authentically his own, but critics focused on his intentions and determined his works
to be poorly reconstructed forgeries of originals and consequently inauthentic. Roman
adaptations of Greek statues arguably hold the same ideals of mimesis as an artistic tradition
reconfigured for their own interpretations and desires. Despite this similarity in the
circumstances surrounding the creation, scholars do not walk into the Vatican and consider the
statue of Laocoön to be a Roman forgery (though there is a long scholarly tradition of regarding
such works as lesser Roman copies after Greek originals, an orthodoxy that is now being
overturned). Replication was an acceptable practice in antiquity and did not lessen the idea of
those works as being authentic artwork. Even if their creators’ original aims were to create
artwork through mimesis, contemporary works have been placed into the category of inauthentic
forgeries by modern scholars.
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So, what then are the criteria for determining the authenticity of an artifact? It seems that
authenticity, as it relates to antiquities today, is largely tied to temporal and spatial contexts and
degrees of post-excavation alterations. The following section will look at the understanding of
authenticity and concepts of fakes, forgeries, and altered objects within the fields of archaeology,
art history, and museology.

Authenticity in Context
The issues of provenience and provenance play a large role in how scholars and the law,
especially in archaeology, define and approach the topics of fakes, forgeries, and altered objects.
When talking about the provenience of an artifact, scholars are referring to the precise location
where an artifact or archaeological sample was recovered archeologically, known as its in situ
location. The provenance of an object refers to the history of where it has been located since its
creation/discovery and traces its ownership. Importantly, provenance can be sought for any
artwork or archaeological artifact that is presented for acquisition. Provenance ideally traces an
object back to its original creator (i.e., artist), or in the case of antiquities, back to the initial find
spot. For many works acquired decades ago by museums, this information is unknown. For
modern museum practices, provenance plays the pivotal role in uncovering the chain of history
that identifies the locations that an object has occupied (Joyce, 2013, p. 45).
Provenience and provenance are integral in the acquisition of objects into museum
collections. The 1970 UNESCO convention was developed as a response to the excessive looting
and exporting of archaeological materials and artworks. Since it was ratified in 1970, the
UNESCO convention has come to be regarded as a watershed moment for the acquisition of
unprovenanced and unprovenienced antiquities into cultural-heritage institutions. Objects

without documentation before 1970 will not be considered for acquisition into a museum
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collection. Brodie and Renfrew noted:

The 1970 Rule is an important one because it establishes a standard which is quite
possible for a museum to follow in practice, and which can be strictly applied …
It should be understood that the Rule is only a pragmatic guideline, in that it
offers protection but does not guarantee immunity against legal action by a
dispossessed owner. Nevertheless, we regard it as a key principle precisely
because it is one which is enforceable, and which therefore does lead museums
with an ethical acquisitions code to decline to buy, or even to receive by gift or
bequest, any material which is or may be tainted. (2005, p. 352)
Within the UNESCO convention, provenance and provenience are integral to determining the
legitimacy or illegitimacy of object acquisitions. As stated above, the UNESCO convention
stipulates that artifacts discovered within national territories are a part of that state’s cultural
heritage (UNESCO, 2011, Article 1). In this way, UNESCO is also utilizing provenance and
provenience as guidelines for determining ownership and subsequently ties the concept of
authenticity to these terms.
Provenience and provenance play important roles for scholars and museum professionals
in authentication because they provide a context within which an artifact can be culturally placed
or understood. Archaeologists and others in the humanities today advocate strongly in favor of
clear documentation of provenience as the most important aspect of grounding an object in
authenticity. Many modern archaeologists would also argue that without a secure context, an
object’s potential to expand our knowledge of the past is greatly diminished, and thus,
unprovenienced objects are primarily studied and collected for their aesthetic quality over
academic potential (Renfrew, 2000, p. 22). A documented provenience provides a critical
location in which to apply meaning to an object within a spatial and cultural construct.
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The concepts of provenience and provenance are not as divergent as the debate between
archaeologists and the art historical and museum worlds make it appear. The terms both refer to
“places in a series of chronologically arranged spatial locations” (Joyce, 2012, p. 55). The loss of
an archaeological context equals the loss of a portion of the provenance of an artifact. To say that
an archaeologist cannot find any meaning in artifacts lacking excavated contexts is an error.
There are still levels of information that can be acquired. Many within the museum field
maintain that even without the provenience, antiquities carry a variety of meanings and deserve
to be preserved in the public domain for the benefit of scholars and the delight of the public
(Appiah, 2009; Boardman, 2009; Cuno, 2009, p. 15; Merryman, 2009). For institutions and
researchers studying objects already housed within collections, an object’s provenance plays a
great role in helping to understand where the object has been in order to document its history for
dissemination to the public. This is in no way an endorsement of the Association of Art Museum
Directors (AAMD) and other professionals views on the wanton collection of looted and suspect
artifacts. Typically, in their discussion of provenience and provenance, members and supporters
of AAMD's stance tie these terms to the cultural property debate more than to the issue of
authenticity. In fact, staff at large institutions collecting artifacts without documentation and
proper provenience argue that they are effectively saving the objects from being lost in private
collections. This was one of the reasons Marion True, former curator of the J. Paul Getty
Museum, presented during her trial about why she collected objects with suspect or absent
provenance into the museum collections (Povoledo, 2007). As discussed earlier in Chapter 2, it is
this colonial mindset and lackadaisical policies that perpetuate acts of destructive illegal
excavating; black-market sales of looted artifacts; and the creation of fakes, forgeries, and altered
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artifacts by incentivizing the practice. Institutions acquiring heritage do not have to compromise
ethics in collecting to recognize the full potential of an unprovenienced artifact.
Rosemary Joyce aptly noted that the problem with tying authenticity solely to an object’s
provenience is that it singles out a moment in that object’s itinerary (2013, p. 48). The advantage
of provenance is that it seeks to understand the full itinerary of that object within both its past
and present social “life,” even when a secure provenience is not attainable. It recognizes that an
object’s existence began before its removal from the archaeological record. In the world of
museums, a secure provenience, or even an extensive provenance record, is not always a reality.
Without a secure provenience or extensive provenance record, scholars depend on the tools of art
historians and archaeologists to reasonably assign authenticity, including comparisons with
known authentic objects, studying culturally specific artistic traditions, investigations of the
sourcing of raw materials, etc. (Berger, 2013, p. 28). Within these cultural aspects of art, artistry,
language, and techniques, scholars feel justified in assigning an origin and thus authenticity. For
museums, it is within this expanded knowledge of an itinerary that new meanings and
interpretations are created and disseminated. If we cannot reasonably identify the “where” or the
“when” an object existed within our knowledge of the meaningful places and time frames,
scholars feel justified in assigning a label that is suspect or inauthentic.

Authenticity and the Museum
How do objects of suspect authenticity impact museum collections and scholarship?
After objects are formally and legally admitted into collections through the acquisitions process,
they become a permanent part of the collections and concomitantly enter into the scholarship.
Admission of nonauthentic objects calls into question poor acquisition policies and the scholarly
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integrity of the collections housed in an institution. Thus for museums, object authenticity is an
important aspect of maintaining public trust, including curatorial authenticity. Museums must
ask how the objects came into the collection, whether the museum was complicit, and what to do
with the objects after their suspect status is known.
Over the years, the failure to identify such objects has contributed to a false or poor
cultural analysis, sometimes one that is highly visible (e.g., the so-called warriors at the
Metropolitan Museum of Art in New York City), particularly in the development of the
scholarship and knowledge about the Etruscans. These objects are ultimately responsible for the
development of inaccurate knowledge that damages the modern scholarly record of the Etruscans
because this knowledge depends heavily on archaeological materials (De Puma, 2016, p. 454).
At the same time, the discovery and acknowledgment of these objects have led to the
development of new methods for studying artifacts, interdisciplinary collaborations, and more
stringent museological collections policies, customs laws, and research practices. Fakes and
forgeries are aiding scholars and policymakers to better understand art crimes and in developing
strategies for the prevention of these offenses.
A primary role of museums is informal public education. The public places trust in
museums as educational resources that will present factual data. Laura Van Broekhoven
explained that authenticity is important to a visitor from the public because it “seems to influence
the ‘realness’ of the personal relationship visitors experience with it” (2013, p. 151). For this
relationship to work, staff at museums must be open and honest about the objects they possess
and display within their walls. Beyond the expectation of object authenticity, there is also an
expectation for curatorial authenticity. Curatorial authenticity is the notion that those responsible
for curating an exhibition will remain as close as possible to historical accuracy in their

interpretations, staging, and execution of a subject matter. Within curatorial authenticity lies a
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degree of authority based on a notion of public trust. When museum staff decide to place an
artifact or series of artifacts on display, they must consider not only the accuracy with which they
discuss each object but also the authenticity of the display in which each is placed.

Authenticity in Combinations
Even more than fakes and forgeries, altered objects prove to have the most complex
impact on scholarship and museum institutions. After being identified as not purely authentic,
fakes and forgeries are often targeted for discard. Through deaccessioning, they are removed
from the collection, and their influence on the scientific record is (ideally) purged and corrected.
Altered objects are more problematic because they retain a level of their original authenticity. Or
do they? Can an object that is altered still be considered authentic? Can an object of partial
authenticity be utilized in scholarship? The answers to these questions are not straightforward
and, in the case of antiquities, depend on the level of alterations and the known provenience.
As museums continue to research their collections, many are discovering artifacts that are
ultimately a combination of authentic aspects and post-excavated additions. Artifacts that were
restored post-excavation are not easily categorized. In some cases, an individual acquired a
variety of authentic objects and combined them to create a new work. When walking through
galleries, it is common to find ancient statues that have been assembled in this way by using
found artifacts. The restoration of classical sculpture using multiple fragments to create a whole
artifact is typically categorized as “restored ‘partial’ fake” or an outright fake or forgery
(Howard, 1992, pp. 51-52; Ramage, 2002; Vaughan, 1992, p. 45). The concept of a partial fake
seems to encapsulate these kinds of objects best because these works contain an authentic

element through their ancient fragments. However, such works were never intended by the
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original creator to be a single object. In that sense, the artifact is not an authentic ancient work
but is a reconceptualization of the original intent of the individual artifact that ultimately
provides a different understanding and meaning than the originating culture intended. The
knowledge that is gained from these fragments cannot be tied to the artifact’s being an authentic
representation of the past. Because of extensive reconstruction, the object is categorized as a fake
by scholars.
What about artifacts that were not altered extensively? These selectively altered artifacts
provide a special situation for scholarship and interpretation because they carry a level of
authenticity both from their past and from the modern setting in which they were created. An
example of this category of artifacts is ancient Italic bronze mirrors. Several Praenestine and
Etruscan bronze mirrors were engraved post-excavation with mythological scenes and other
motifs. Some of these artifacts were engraved with motifs from known mirrors while others have
been found to be completely new creations (De Puma 2002, pp. 53-64; De Puma, 2016, p. 448).
These altered objects are not considered authentic by scholars or most museum professionals, but
instead, they are considered forgeries. However, this categorization is not appropriate. These
artifacts, including those with extreme reconstruction, ultimately form a different category of
authentic in which they have an “authentic” past and a “forged” present. I argue that critical
study of the full context in which they were created indicates that these artifacts have both an
“authentic” past and an “authentic” present. They have a double identity, which I have defined
for purposes of this thesis as being “dually authentic.” Each identity is equally meaningful and
contributes to the richer understanding of each object’s itinerary.
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Scholars and museum professionals struggle to discuss dual authenticity in a meaningful
way because there is no consensus on the matter. While it is convenient to claim altered artifacts
are forgeries, it is problematic because placing altered objects under the umbrella of forgery
denies them their authentic past. This places altered objects into the same category as copies,
replicas, or pastiche items without any regard for their differences. I argue that altered objects
should be given a category of their own, one that is equal to but outside of the umbrella of fakes
and forgeries. With this understanding, how can scholars and museum professionals discuss
these artifacts in a way that shows their value and also highlights their altered state? This thesis
explores this topic more fully through the analysis of pigments on three painted Etruscan
sarcophagi in the Field Museum.

CHAPTER 3: HISTORICAL BACKGROUND OF THE ETRUSCANS AND OVERVIEW
OF PIGMENT STUDIES
Introduction
In this chapter, I present the history of the Etruscans and the misrepresentation of their
material culture. It begins by examining the history of the Etruscans from the debate about their
origins through to their society’s decline and eventual absorption into the Roman Empire. The
chapter then moves into a discussion of the rise of Etruscan studies by highlighting two major
figures, Annius of Viterbo and Curzio Inghirami, and their significant but problematic role in
sparking scholarly interest in Etruscan heritage. The intention of this first section is to provide
the reader with a basic introduction to the Etruscans and the beginnings of the discipline of
Etruscology.
The second section of this chapter examines pigment studies conducted on Etruscan
material culture between 1982 and 2017. The aim of this section is to familiarize the reader with
the techniques used and results obtained from these studies. This information provides a context
for the methods and comparative pigments data employed in my examination of Etruscan
sarcophagi discussed in the following chapters.

Etruscan History and the Forging of Their Material Culture
The Etruscans inhabited the territory of central Italy beginning approximately in 900
B.C.E. At the height of their power, their civilization extended from the Po Valley to the
Tyrrhenian Sea, down to the Tiber River and eventually down into Campania (Bartoloni, 2013;
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Figure 1. Map of Etruria.
Note. Drawing by Richard De Puma. Reprinted from A Companion to the Etruscans (p xxi), edited by
Sinclair Bell and Alexandra Carpino, 2016, Malden, MA: Wiley Blackwell. Copyright 2013 by The
Metropolitan Museum of Art. Reprinted with permission.

Haynes, 2000; Figure 1). The origin of the Etruscans, who identified themselves as the Rasenna,
is a source of debate among scholars. There are two different traditions concerning their origin.
In the fifth century B.C.E., the Greek writer Herodotus claimed that the Etruscans migrated from
Lydia and had Pelasgian origins. According to his account, these early Lydian migrants were led
by the mythical Tyrrhenus, whose lineage connects him to the demigod Herakles. It is from the
name Tyrrhenus that these early migrants became known as the Tyrrhenians and later the

Etruscans. However, Dionysius of Halicarnassus argued that the Etruscans did not migrate to
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Italy but rather were autochthonous (Haynes, 2000, p. 2; Smith, 2014, p. 26). Despite lively
discussion and inquiry into the Etruscans’ origin, modern scholars still do not know what it is.
That said, archaeological evidence has revealed the long history of Etruscan presence on the
Italic peninsula, which scholars discuss as an unbroken chain from the earliest, Villanovan
civilization to the Etruscan.
Through archaeological data, Etruscan history can be traced back to the Early Iron Age,
with the early culture assigned the name Villanovan. The term “Villanovan” was coined after
excavations of the cemetery in Villanova in 1853 revealed a pattern of burial behaviors that
existed across a large portion of central Italy (Bartoloni, 2013, p. 79; Smith, 2014, p. 34).
Christopher Smith noted that it is important to remember that Villanovan refers to a pattern of
cultural behavior observed by early archaeologists who excavated the site of Villanova and not to
a specific people called Villanovan (2014, p. 35). “Villanovan is understood as a system of
customs, a typical expression of material civilization of the zone that would be historically
Etruscan” (Bartoloni, 2013, p. 79). These early Villanovan inhabitants were comprised of a
series of small settlements in central Italy. From the Final Bronze Age into the Early Iron Age,
Villanovan populations left their earlier settlements and created larger settlements in territories
that would become major Etruscan cities and the beginnings of the Etruscan culture
(Bartoloni, 2013).
There was variability in the settlement patterns, with most sites chosen strategically for
fortification and access to necropoleis. These new settlements led to greater economic and
demographic growth for the Villanovan population that could now exploit, cultivate, and control
the available resources (Smith, 2014, pp. 44-45). The push towards more systematized and
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centralized political structures led to the establishment of more stable and complex hierarchical
settlements (Bartoloni, 2013, pp. 90-91). During the Villanovan period, cultural characteristics,
such as language, material culture, burial customs, and religion, began to develop among these
communities, revealing both the variability and interconnectedness among settlements across
central Italy. Throughout the Villanovan period, contact with neighboring communities led to the
establishment of trade networks and cultural exchanges across the entire Mediterranean basin.
These cultural developments eventually led to a shift into the so-called Orientalizing period
(circa 720-575 B.C.E.) and the development of the distinct society and culture of Etruscan
civilization.
In the Orientalizing period, the Etruscans influenced and were influenced by the many
groups that they interacted with throughout the Mediterranean. Within the frameworks of their
interactions, the Etruscans began to incorporate new themes, iconography, and technologies into
their local material culture (Gunter, 2016; Haynes, 2000; Sannibale, 2013). Throughout the
Villanovan and Orientalizing periods, the Etruscans became well known for their skill with
metalwork, pottery, and goldwork that combined their own techniques with those learned
through interactions with their eastern neighbors. The movements of people from across the
Mediterranean basin and the Near East, along with their ability to move great distances by both
land and sea, provided the Etruscans with ample opportunity to incorporate new styles and
extend their influence on contemporary societies.
During the Archaic period (circa 575-480 B.C.E.), the divisions between the cultural,
political, and economic aspects of the autonomous Etruscan cities became more pronounced. The
ancient author Livy described the association of the major Etruscan cities as 12 peoples of
Etruria who comprised the Etruscan League (Haynes, 2000, p. 135). Little is known about the

functions or the full political structure of the Etruscan League, except that these 12 cities met
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annually at the federal sanctuary, Fanum Voltumnae, near Orvieto (Haynes, 2000, p. 135; Smith,
2014, p. 71). During this time, Etruscan cities started developing a more extensive and
strategically sophisticated military. The increase in wealth and prosperity of the middle and
upper classes contributed to the development of monumental architecture in the cities and unified
tomb structures (Haynes, 2000, p. 142). The Etruscans also began expanding their landholdings
and trade into the north and south, finding little success in the southern expansion but a great
deal of success in their efforts in northern Italy and into southern France. The influences of
Etruria on Rome and vice versa during this period, especially as manifested in art, architecture,
and religion, were substantial. Conflicts from territorial expansion and social tensions of the
developing classes in the Etruscan cities began to take a toll on the societies, and by the end of
the fifth century B.C.E., they found themselves losing influence in the Mediterranean.
The defeat and destruction of the city of Veii in 396 B.C.E. by the Romans marked the
beginning of the downfall of Etruria. Between the third and first centuries B.C.E., which scholars
refer to as the Hellenistic period, Etruria experienced significant transformations as Rome’s
military campaign moved north to conquer all of Italy (Smith, 2014, pp. 101-110). During this
time, Etruscan cities fought against and alongside the Roman army in various battles and wars.
As time passed, these campaigns eventually led to seizures by the Romans of agricultural
holdings, designation of unequal citizenship statuses to the Etruscans, the confiscation and
rehousing of Etruscan temples and gods, and the complete destruction of Etruscan cities. It was
not until 6 B.C.E., when the Emperor Augustus announced the creation of the seventh region of
Rome, which encompassed Etruria, that the Etruscans were integrated fully into Rome (Jolivet,
2013, p. 169). Although Etruria was then a part of the Roman empire, Etruscan culture and
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practices remained evident through descendant communities. However, by the end of the Roman
empire in the fifth century C.E., the Etruscans had all but faded from memory (Jolivet, 2013, p.
169).
It was not until Annius of Viterbo (1432-1502) took an interest in the archaeological
remains in Tuscany that the Etruscans were brought back into memory. Annius became one of
the foremost authorities on Etruscan culture, and consequently its first forger. The Renaissance
in Italy saw an increased interest in cultures of the classical past. Recognizing this interest,
Annius sought to profit from the scholarly inquiry into the Etruscans. Annius had been born in
Viterbo as Giovanni Nanni, eventually leaving to pursue a career as a Dominican friar in 1448.
Throughout his career, Nanni held several positions of responsibility within the Dominican order
and completed coursework that led him to hold a degree as a doctor of theology (Rowland, 2013,
p. 1120). In 1469, while living again in Viterbo, Annius rose in the ranks to become a magister
and was eventually transferred to Genoa where he spent 18 years in the convent of Santa Maria
in Castello (Rowland, 2013, p. 1120). In 1488, Magister Nanni was stricken with a lifethreatening ear infection that spread and developed into an abscess on his brain. Going against
Dominican beliefs, he prayed to the Immaculate Virgin Mary for healing, and his abscess
miraculously burst, saving his life (Rowland, 2013, p. 1120). His newfound belief in the doctrine
of the Immaculate Virgin Mary led the Dominican order to send him into early retirement and
transferred him back home to Viterbo. When back in Viterbo, Nanni was eager to find something
to do with his time, and as a scholar, he decided to research the city’s history. Over time, he
composed a false history of Viterbo, focusing on an Etruscan past he knew little about or had
little evidence to back up (Rowland, 2016, p. 436-440).

The Etruscan past of Viterbo was well known to those who lived in the city and were
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surrounded by the architecture, motifs, and material culture of their Etruscan predecessors. Nanni
recognized early on in his research that the city of Viterbo, in which he had been raised, had
developed long after the original Etruscan foundations. In fact, the name Viterbo did not appear
until the eighth century B.C.E., and the city’s first circuit walls were not constructed until 1210
(Rowland, 2013, p. 1121). The first thing that he set out to do was to identify both the Etruscan
name of the city and the city’s. Nanni concluded that Viterbo had been created by the union of
several Etruscan settlements to which he assigned names and about which he created a
convincing story that connected them all (Rowland, 2016, p. 439). In his Summary of the History
of Viterbo, Giovanni Nanni claimed that the Etruscan settlements combined to form the ancient
city of Volturna and proposed the Egyptian god Osiris as its founder (Rowland, 2016, p. 439).
Within this document, he also speculatively traced the lineages of several well-known families
within the city as well as Pope Innocent VIII back to Etruscan origins. Shortly after its
publication, Nanni produced a so-called archaeological treatise, On the Marble Tablets of
Volturrhena, which identified several archaeological objects which were important to the civic
history of Viterbo, including the “Desiderius Decree,” an “artifact” of his own making (Rowland,
2016, p. 440).
By a stroke of luck, the newly appointed Pope Alexander VI (Cardinal Rodrigo Borgia)
discovered an Etruscan tomb while on a hunting expedition outside Viterbo in 1493. Magister
Nanni was instrumental in identifying the artifacts and explaining the significance of the find,
eventually writing a new publication titled The Borgia Study that argued that the imagery on the
sarcophagi were created to commemorate the visit of the goddess Isis during the wedding of the
city’s fifth king (Rowland, 2013, p. 1123). Impressed by his work, Pope Alexander VI called

Nanni to Rome to become the Master of the Sacred Palace, the third-highest position in the
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Dominican order. Once in Rome, Nanni changed his name to Iohannes Annius Viterbiensis
(Annius of Viterbo) and wrote a new historical account of Viterbo (Rowland, 2013, pp. 11231124). In his new role, Annius created an extensive and marvelous history that intertwined
Viterbo locally with Rome and on an international scale. Annius even created an extensive
history of the ancient and influential Annii family to which he now belonged. To better illustrate
his new historical accounts, he created forged Etruscan material culture that included several
Etruscan inscriptions that he translated to the acclamation of Italian and religious leaders.
Although he was a forger, Annius was also responsible for popularizing the Etruscans and
creating a need for academic study. Ingrid Rowland noted that during his life, Annius did devote
himself to the study of the Etruscan language from authentic artifacts by deciphering a portion of
the authentic Etruscan language (2013, pp. 1127-1128).
Inspired by the work of Annius of Viterbo, Curzio Inghirami (1614-1655) created an
intricate hoax that included forged Etruscan artifacts known as scariths. Curzio buried his
creations near his home of Scornello and the city of Volterra. The scariths were capsules created
with a hard outer layer of compacted materials such as bitumen, wax, pitch, and resin; a second
inner layer that was encased in fabric mixed with hair; and a center capsule that contained
Etruscan texts written on linen rags (Rowland, 2004, pp. 4-6). Each scarith contained a prophecy
from a so-called ancient author, Prospero di Fiesole, which gave a detailed account of the fall of
the early Etruscan inhabitants of Volterra.
Curzio had scoured the Etruscan landscape and mapped it out with great success in order
to place his scariths strategically around the city with a variety of authentic Etruscan artifacts,
thereby giving them the immediate appearance of authentic finds. Between the first planned
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discovery in 1634 and the final one in 1635, Curzio and his archaeological assistants uncovered
209 scariths near Volterra through which the history of the city and the prophecies of Prospero di
Fiesole were allegedly revealed (Rowland, 2004, pp. 3-22). As word of his discoveries spread,
several scholars voiced their concerns about the authenticity of the artifacts. Over the course of
the next 21 years, Curzio defended his creations, even writing an extensive publication titled
Etruscarium Antiquitatum Fragementa that discussed the objects and their discoveries at length
(Rowland, 2004, pp. 37-44). Unfortunately for Curzio, he did not have Annius’s talent for
linguistic interpretation or even a full knowledge of Etruscan material culture on which many
scholars focused their critiques and investigations of the scariths and their paper scrolls.
Ultimately, Leone Allacci composed an extensive assessment of the works which asserted that
the materials used and the construction of the scariths and scrolls, the linguistic formats, and
even the historical accuracy of Prospero’s character were modern constructions (Rowland, 2004,
pp. 74-81).
The limited materials and gaps in knowledge about the Etruscans provided forgers with
the opportunity to create fakes and forgeries and to alter authentic objects in ways that fooled
professional archaeologists, museum experts, and amateur collectors alike. Annius of Viterbo
and Curzio Inghirami took advantage of these gaps to bring renown to their cities and fame to
themselves. While their deceptions took time to unravel, their actions were ultimately
responsible for an increase in interest in Etruscan materials and a desire to learn more about
Etruscan history. Influential Italians during the late Renaissance, including Pope Leo X (1513–
1521) and Cosimo I de Medici (1519–1574), had great interest in the Etruscan history of Italy
and were instrumental in expanding the knowledge about it at that time. Ironically, it is in part
because of these early scholars and antiquarians that Etruscan archaeology and studies began to
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take shape in Italy. While the beginnings of Etruscan studies were unfortunately surrounded by
the misleading forging of Etruscan material culture and literature, the archaeological, scientific,
and historical inquiries that have shaped modern research into Etruscan heritage owes their start
to these unorthodox beginnings. The application of scientific methods to the study of Etruscan
material culture has greatly helped to clarify many aspects of Etruscan culture.

Etruscan Pigment Studies
Pigment studies are an important area of research that has the potential to teach scholars
about ancient commerce, technology, craft production, and artistry. Studying pigments is also
important in museum work to assist professionals in their conservation and preservation work on
artifacts, as well as assisting in determining authenticity. Despite the plain stone facades and
white sculptures to which modern audiences have become accustomed, the ancient world was a
colorful place. Years of exposure and inattention have resulted in the fading and loss of the
paints and polychrome that once decorated temples, public buildings, and private homes. Still,
various examples of pigments and artistic techniques have survived into the modern age, and
scholars are taking an interest in them as never before. Recent studies of pigments have been
conducted by several scholars, some of whom have worked together on projects such as the
Tracking Colour: Polychromy of the Ancient World project jointly conducted be the Ny
Carlsberg Glyptoteket and the University of Copenhagen. These studies are aimed at expanding
the knowledge of the Etruscan pigment compendium, learning more about Etruscan art and
artistry, and exploring methods for examining artwork and uncovering authenticity.
Our knowledge of the Etruscan color palette has increased over the years due to
important studies conducted on Etruscan wall paintings, ceramics, and stone artifacts through a

variety of methods (Bordignon, Postorino, Dore, & Trojsi, 2007; Bordignon, Postorino, Dore,
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Guidi, Trojsi, & Bellelli, 2007a, 2007b; Bordignon, Postorino, Nucara, Dore, Trojsi, & Bellelli,
2008; Brons, Hedegaard, & Sargent, 2016; Colombini, Giachi, Pallecchi, & Ribechini, 2003;
Gliozzo, Spangenberg, Sorge, & Memmi 2014; Klempan, Helwig, & Colivicchi, 2017;
Schweizer & Rinuy, 1980, 1982; Sodo, Artioli, Botti, De Palma, Giovagnoli, Marionettno,
Paradisi, Polidoro, & Ricci, 2008). Throughout these studies of Etruscan pigments, as well as
studies of other ancient cultures including Roman and Greek, a common first step is the use of xray fluorescence (XRF) technology.
Portable XRF (pXRF) can conduct a rapid, in situ analysis of elements in a nondestructive manner and can detect the major, minor, and trace elements present (Brons et al.,
2016, p. 26; Liritzis & Zacharias, 2011, pp. 109-110). Several studies have utilized other
spectrometry and XRF technologies, sometimes in co-ordination with the pXRF, although some
are destructive methods. For example, in their study on Etruscan terracotta antefixes, Brons et al.
paired pXRF with electron microprobe energy x-ray spectroscopy (EMP-EDS), scanning
electron microscope energy x-ray spectroscopy (SEM-EDS), and gas chromatography mass
spectrometry (GC-MS) to understand more fully the chemical compositions of the polychrome
(2016, p. 26-30). Through this research, scholars have learned a great deal about the types of
pigments that were commonly used by Etruscans to create their material culture. Etruscan
pigments consist primarily of naturally occurring minerals such as red and yellow ocher, carbon
black, manganese black, azurite, kaolin, and calcite, as well as the synthetic pigment Egyptian
blue.
Extensive analysis was conducted on Etruscan polychrome architectural terracottas
found in Cerveteri and Ceri, a small town within the Cerveteri commune, and dating to the
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Archaic period by Bordignon et al. (2007, 2007a, 2007b, 2008). The first of the slabs researched
by Bordignon et al. is known as the Ceri Warrior and is currently housed in the Museo
Archeologico Nazionale at Cerveteri. The other two panels studied by Bordignon et al. were
discovered in the area of Santuario della Vigna Parrocchiale and are currently housed at the Villa
Giulia Etruscan Museum in Rome. Their researchers found the color palette to include red ocher
(hematite), cinnabar, madder lake, yellow ocher, burnt umber, malachite, kaolin, Egyptian blue,
azurite, carbon black, and possibly manganese oxide. In coordination with the Tracking Colour
project, Brons et al. studied six terracotta Etruscan antefixes housed in the Nys Carlsberg
Glyptotek. These works have secure proveniences from Cerveteri and Orvieto and are dated to
the Classical or early Hellenistic period (Brons et al., 2016, p. 25). The palettes found in their
study include calcite, kaolin, yellow ocher, red ocher (hematite), umber, manganese black,
carbon black, and Egyptian blue.
Schweizer and Rinuy (1982) focused their study on the use of manganese black slips on
decorative Etruscan terracottas including antefixes, heads, bricks, and complete and fragmented
tiles. The works studied are part of either the collections of the British Museum, the Ashmolean,
or the Musée d’Art et d’Histoire Geneva, as well as private collections. Their studies found that
the manganese oxide present was created by mixing hematite (Fe2O3) with the mineral pyrolusite
(MnO2) and then firing the mixture under oxidizing conditions after its application onto the
artifact. In this heating process, the pyrolusite was converted into bixbyite (Mn2O4), and once the
temperature rose to approximately 950-1100 degrees Celsius, the iron-oxide hematite and
bixbyite combined to form the final product, jacobsite (MnFe2O4; Schweizer & Rinuy, 1982, p.
118). Brons et al. note that manganese pigment present on their terracotta does not match the
ratios of iron and manganese produced when the slip is applied and fired on the artifact (2016, p.
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55). Instead, they raise the possibility that the manganese black pigment was exposed to intense
firing to create a deeper black hue prior its surface application (Brons et al., 2016, p. 55). These
two studies identified the complex techniques and methods used for the creation and application
of manganese blacks in the Etruscan tradition. This type of knowledge is invaluable for
deciphering post-excavation additions of manganese-based pigments on Etruscan artifacts.
In situ studies conducted on Etruscan wall paintings have uncovered similar techniques
and color palettes used on tomb walls throughout Etruria. Most recently, Klempan et al. (2017)
analyzed wall paintings in the Hypogaeum of Clepsina located in the ancient city of Caere which
dated to approximately 273 B.C.E. The researchers sampled the plaster and pigments used to
paint the scenes within the Hypogaeum, which were applied through both wet and dry plaster
techniques (Klempan et al., 2017, p. 1089). They found a color palette comprised of yellow
ocher (goethite), red ocher (hematite), charcoal black, Egyptian blue, quartz, silicates, and
calcium carbonate (Klempan et al., 2017, p. 1089).
Sodo et al. (2008) analyzed paintings in the Tomba del’Orco in the necropoleis of
Tarquinia and found a similar palette of red ocher (hematite), yellow ochers (goethite and
lepidocrocite), calcium carbonate (calcite), carbon black, and Egyptian blue, with the additions
of orpiment and cinnabar. The orpiment and cinnabar found by Sodo et al. are noted as being
used in mixtures with the yellow and red ochers and not as standalone applications (2008, pp.
1037-1039). The analysis conducted by Colombini et al. (2003) on wall paintings included three
tombs in Chiusi (Tomba del Colle, Tomba del Scimmia, and Tomba del Leone) and the
Necropoli dell Palazzina in Sarteano (Tomba 13), which have been dated to approximately the
sixth century B.C.E. Colombini et al. found a much simpler, but similar palette consisting of
carbon black, calcium carbonate, red ochre (hematite), and Egyptian blue.

Gliozzo et al. (2014) conducted their pigment studies on seven cinerary urns from
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Volterra whose time frames spanned the fourth to first centuries B.C.E., currently housed in the
Guarnacci Etruscan Museum in Volterra. As with other pigment studies done on wall paintings
and terracottas, the urns’ color palettes consisted of carbon black, red ocher (hematite), Egyptian
blue, and gypsum for white. Unique to two of the urns was a red lead-based pigment (red lead or
litharge) and Sienna earth mixed into some of the red and yellow samples (Gliozzo et al., 2014,
p. 737). The analysis also revealed the consistent presence of barium on the surface of the urns,
indicative of the barium method of conservation that was applied on the urns post-excavation
(Gliozzo et al., 2014, p. 742). Because of this type of cleaning and the required touchups
associated with it, the team considered the lead-based pigment and Sienna yellow to be results of
the restoration work and not the original application (Gliozzo et al., 2014, p. 741-742). When
examined together, these studies provide a comprehensive review of the color palette used by
Etruscan artists to paint a variety of artifacts, including those tied to funerary contexts between
the sixth and first centuries B.C.E.
Pigment studies have also aimed to differentiate between original pigments and those
added later, which provide insights to museum professionals for conservation purposes and in
determining authenticity (Colombo, Bracci, Conti, Greco, & Realini, 2011; Guerra, 2008;
Liritzis & Zacharias, 2011; Sultan, He, Kareem, & Simon, 2017). Pigment studies of artifacts
and artworks provide the valuable knowledge that curators and conservators need to determine
appropriate methods for storage, cleaning, and exhibiting the artworks. This information is often
considered critical in evaluating authenticity because it helps researchers determine the extent of
alterations done to an object. Frequently, it is revealed that the objects have undergone minor
alterations or touchups over the course of their existence (Sultan et al., 2017, pp. 818-824). As
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discussed in Chapter 2, the extent to which authenticity is impacted is dependent on the level of
alteration, and the revelation of large-scale alterations may eventually bring an entire object
under scrutiny.
Egyptian blue, which was widely used in antiquity and has been found on most Etruscan
artifacts, is among a group of pigments that emits infrared radiation when it is excited by red
light in the visible range. It was one of the first synthetic pigments utilized in antiquity and is
prevalent in the studies of Etruscan artifacts mentioned above. Using a method known as visible
induced luminescence (VIL), Brons et al. (2016) and Verri (2009) were able to identify and map
out areas that contained Egyptian blue on a variety of ancient artifacts. This technique is
completed using an excitation/radiation source, an emissions filter, a camera with sensitivity in
the 800-1000 nm range, and a set of Lambertian grey references (Verri, 2009, p. 2). The images
taken of the Egyptian blue pigments will display the luminescent emissions as a bright white
glow that is simultaneously captured by the camera. A different first step in uncovering
luminescent properties of pigments on artifacts is to use a type of ultraviolet fluorescent light,
such as a UV-A lamp. The UV-A lamp allows for a more localized and rapid study of the
luminescent pigments when the environment does not allow the more extensive setup that
methods such as VIL require.

CHAPTER 4: METHODS
In the preliminary investigation of the pigments on the three sarcophagi, it was essential
to the Field Museum staff to use non-invasive techniques. For this reason, pXRF and ultravioletA (UV-A) imaging provided the best options for the initial investigation of the pigments on the
sarcophagi. By scanning a UV-A lamp over the surface of the sarcophagi, its luminescent
pigments could be identified, and their locations mapped on the artifact. The areas that displayed
luminescent properties could later be analyzed using the pXRF for identification of elements
indicative of Egyptian blue or later additions. Combined with an object history and background
information, analysis of the elemental composition could provide information and possible
insights about the cultures involved, artist preferences, regional variances, object authenticity,
and Etruscan color palettes. As Lee Drake noted, “The context of an object is inseparable from
the interpretation of XRF spectra” (2016, p. 158). If the spectra do not contain elements
consistent within the Etruscan context, the authenticity of the pigmentation is discredited.
The pXRF allowed me to test whether different colors had distinct elemental
compositions. The expectation, based on a visual assessment and historical information, was that
the three sarcophagi may share a palette of similar colors (be it ancient or modern). Using the
elemental data identified from the spectra, I examined the relative similarities and differences
among all of the pigments on all three artifacts to identify how many pigments had been applied
individually and to the overall assemblage. By gaining a better understanding of possible
relationships between the three sarcophagi, I could investigate questions relating to their creation

41
as well as regional preferences and Etruscan artistry. There was also the possibility of detecting
elements that indicate whether the pigments were applied in an ancient or modern setting.

Object History
To learn more about the history of the three objects, I conducted archival research
utilizing the records and documents provided by the Field Museum. This included letters
between museum staff and the art dealers and the museum’s purchase receipts. I also utilized
articles and previous research that was conducted on these three objects to learn more about their
geological origins and provenance. The articles and research conducted by F. B. Tarbell and M.
Paola Baglione were important in understanding the itineraries of the objects and contextualizing
them within the spaces they occupied. I also consulted a variety of articles and books on
Etruscan culture to learn more about Etruscan history, artistic traditions, funerary practices, etc.,
as well as resources for contemporary Etruscan pigments studies. These sources assisted in my
understanding of the iconography and styles of the sarcophagi to determine their Etruscan or
modern elements. I also consulted primary sources and articles on the Jandolo family and the
Italian art market in the 19th and 20th centuries. This helped to situate my understanding of the
key players and economies in which the three sarcophagi were excavated, sold, and purchased.

UV-A Analysis
UV-A imaging was conducted using a handheld UV-A lamp on loan from the Field
Museum. Ultraviolet lamps contain bulbs specifically designed to emit light in the ultraviolet
wavelength. Ultraviolet light falls between visible light and x-rays in the range of the
electromagnetic spectrum and is divided into three bands: UV-A, UV-B, and UV-C. UV-A light
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has wavelengths in the 315-400 nanometer (nm) region, which is produced in black-light tubes
usually through the use of mercury vapor (Lucas, 2017). Several of the organic and inorganic
chemicals found in pigments and paints can absorb UV-A radiation when exposed to a radiation
source. The absorption of infrared radiation excites the electrons, causing them to jump to a
higher energy level. This absorption appears as colored visible light called fluorescence. Using
blackout fabric, I created a tent around the objects to block out the light from the museum’s
collection space. The UV-A lamp was then passed over the surface of each sarcophagus to map
out its fluorescent pigments or materials. A goal of this imaging was to investigate the presence
of Egyptian blue that fluoresces under UV-A lamps.

pXRF Analysis
Elemental analysis of the pigments was conducted using a Bruker Tracer IV pXRF, on
loan from the Field Museum’s Elemental Analysis Facility. This device is equipped with a
rhodium (Rh) anode tube, and during analysis, the device’s settings were set to 40kv and 11μA,
with each sample analyzed for 60 seconds. A Cu-Al-Ti filter (green filter) was used to help block
out the background photon scatter and increase the sensitivity to the spectra areas needed for
pigments.
Internally, the pXRF is constructed with a rhodium tube set at a 52° angle relative to the
nose of the instrument (Drake, 2016, p. 142). As the x-ray beam strikes the surface of the object,
the emitted photons excite the electrons of the atom’s inner shell on the object’s surface. As
these electrons return to their original alignment they in turn, emit photons that strike the detector
that is set at a glancing angle to the rhodium tube (Drake, 2016, pp. 142-143). The energies

released from the photons are characteristic of specific elements that manifest as peaks on a
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spectrum.
The analysis conducted for this project was qualitative. The pigments on the surface of
the three sarcophagi were of unknown composition and did not allow for the calibration of the
spectra to parts-per-million (ppm) concentrations for specific elements. What was known is that
the artifacts are presumed to be authentic Etruscan objects and should have a color palette that is
culturally consistent with the known Etruscan corpus. The spectra produced from my
measurements identified elements in each pigment surface. The list of elements was then
compared to elements from known authentic Etruscan pigments to suggest possible mineral
compositions.
PXRF analysis was conducted first on the unpainted stone of each sarcophagus. These
samples provided the baseline elemental composition of the stone for comparison with the
pigments. Next, measurements were systematically taken of each visually distinct color on both
the base and lid of each sarcophagus (see Appendices A and B for photos of samples points and
data on individual samples). For Sarcophagus A, 50 measurements were taken (Table 1),
including red (10 samples), yellow (12 samples), blue (12 samples), black (5 samples), and
pink/orange (skin tone; 3samples) pigments. For Sarcophagus B, 49 measurements were taken
(Table 2), including red/purple (17 samples), yellow (13 samples), blue (8 samples), black (3
samples), and pink/orange (skin tone; 3 samples) pigments. For Sarcophagus C, 51
measurements were taken (Table 3), including red (17 samples), yellow (8 samples), white (9
samples), blue (6 samples), black (3 samples), and pink/orange (skin tone; 3 samples) pigments.
S1PXRF software was utilized to analyze the data collected. S1PXRF is the primary
software for collecting and analyzing XRF data. Using the Spectrum Overlay feature in the
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S1XRF, the spectra from each pigment was examined by identifying the main elements present
in each visibly distinct color, by overlaying them with baseline spectra from the unpainted stone.
Cross-comparisons of each color followed this analysis: first by examining the compositional
variability of individual pigment colors on each sarcophagus and then by comparing the
variability between the three sarcophagi.

Table 1. Sarcophagus A: Results of pXRF Analysis
Visible color

Points

Main elements

Possible pigments

Blue1

A22, A25, A26, A28,
A44, A46

Ca, Fe, Pb

Blue2

A24, A42, A43, A45

Ca, Mn, Fe, Zn, Pb

Blue3

A34, A44

Ca, Pb

Prussian blue (Fe4[Fe(CN)6]3)
calcium carbonate (CaCO3)
lead white (PbCO3)
Prussian blue (Fe4[Fe(CN)6]3)
calcium carbonate (CaCO3)
lead white (PbCO3) mixed
with zinc white (ZnO)
Unknown

Red1

A6, A7, A12, A13, A14,
A48, A49

Ca, Fe, Pb

Red2

A47, A50

Ca, Fe

Red3

A40

Pb

Unknown

Yellow1

A16, A18, A21, A29, A32

Ca, Fe, Pb

Yellow2

A19, A30

Fe, Pb

Yellow ocher (FeOOH)
calcium carbonate (CaCO3)
lead white (PbCO3)
Yellow ocher (FeOOH)
lead white (PbCO3)

Yellow3

A39

Fe

Hematite (Fe2O3)
calcium carbonate (CaCO3)
lead white (PbCO3)
red lead (Pb3CO4)
Hematite (Fe2O3)
calcium carbonate (CaCO3)

Yellow ocher (FeOOH)

(Continued on following page)
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Table 1. Sarcophagus A: Results of pXRF Analysis (Continued)
Visible color

Points

Main elements

Possible pigments

Yellow5

A17

Zn, Pb

Unknown, Area of Putty

Golden yellow1

A15

Ca, Ti, Cr, Fe, Ba,
Pb

Chrome yellow (PbCrO4)
barium yellow (BaCrO4)

Black1

A9, A10, A23

Ca, Fe, Pb

Black iron oxide (FeO4)
lead white (PbCO3)

Black2

A8, A11

Ca, Mn, Fe, Pb

Manganese black (MnFe2O)
lead white (PbCO3)

Skin tone1

A35

Ca, Fe, Pb

Yellow ocher (FeOOH)
calcium carbonate (CaCo3)

Skin tone2

A36

Pb

Unknown

Skin tone2

A37

Mn, Fe, Pb

Yellow ocher (FeOOH)
lead white (PbCO3)

Table 2. Sarcophagus B: Results of pXRF Analysis
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Visible color

Points

Main elements

Possible pigments

Blue1

B20, B22. B43

Fe

Prussian blue (Fe4[Fe(CN)6]3)

Blue2

B32, B33

Fe, Pb

Prussian blue (Fe4[Fe(CN)6]3)
lead white (PbCO3)

Blue3

B43

Ca, Fe

Prussian blue (Fe4[Fe(CN)6]3)
calcium carbonate (CaCO3)

Blue4

B19, B21

Ca, Fe, Pb

Red1

B13

Mn, Fe, Pb

Red2

B14, B17, B18, B39,
B40, B41, B42

Ca, Mn, Fe, Zn, Pb

Red3

B16, B37

Ca, Fe, Pb

Red4

B29, B38

Ca, Fe

Prussian blue (Fe4[Fe(CN)6]3)
calcium carbonate (CaCO3)
lead white (PbCO3)
Hematite (Fe2O3)
manganese black (MnO)
lead white (PbCO3)
red lead (Pb3CO4)
Hematite (Fe2O3)
manganese black (MnO)
calcium carbonate (CaCO3)
lead white (PbCO3)
red lead (Pb3CO4)
Hematite (Fe2O3)
calcium carbonate (CaCO3)
lead white (PbCO3)
red lead (Pb3CO4)
Hematite (Fe2O3)
calcium carbonate (CaCO3)

Red5

B12, B30, B48, B49

Fe, Pb

Red6

B15

Zn, Pb

Yellow1

B5, B6, B7, B10, B11,
B34

Ca, Mn, Fe, Pb

Hematite (Fe2O3)
lead white (PbCO3)
red lead (Pb3CO4)
Unknown
Yellow ocher (FeOOH)
calcium carbonate (CaCO3)
manganese black (MnO)
lead white (PbCO3)

(Continued on following page)
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Table 2. Sarcophagus B: Results of pXRF Analysis (Continued)
Visible color

Points

Main elements

Possible pigments

Yellow2

B35, B36

Ca, Mn, Fe, Zn, Pb

Yellow3

B25, B47

Mn, Fe, Zn, Pb

Yellow4

B8, B9, B26

Zn, Pb

Yellow ocher (FeOOH)
calcium carbonate (CaCO3)
manganese black (MnO)
lead white (PbCO3) mixed
with zinc white (ZnO)
Yellow ocher (FeOOH)
manganese black (MnO)
lead white (PbCO3) mixed
with zinc white (ZnO)
Unknown

Black1

B27, B28, B46

Ca, Mn, Fe, Pb

Manganese black (MnFe2O)
lead white (PbCO3)

Skin tone1

B23, B24, B45

Ca, Mn, Fe, Zn, Pb

Zinc white (ZnO)
yellow ocher (FeOOH)
manganese black (MnO)
lead white (PbCO3)

Table 3. Sarcophagus C: Results of pXRF Analysis
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Visible color

Points

Main elements

Possible pigments

Blue1

C27, C 28, C29,
C30, C46, C47

Ca, Pb

Unknown

Red1

C10, C24, C42

Ca, Fe, Pb

Hematite (Fe2O3)
calcium carbonate (CaCO3)
lead white (PbCO3)

Red2

C22

Fe, Pb

Hematite (Fe2O3)
calcium carbonate (CaCO3)
lead white (PbCO3)

Red3

C41

Mn, Fe, Pb

Hematite (Fe2O3)
manganese black (MnO)
lead white (PbCO3)

Red4

C16, C23

Ca, Fe, Zn, Pb

Red5

C17

Ca, Zn, Pb

Hematite (Fe2O3)
calcium carbonate (CaCO3)
lead white (PbCO3) and zinc
white (ZnO)
Unknown

Red6

C43

Pb

Unknown

Red7

C11

Ca, Pb

Unknown

Red8

C12, C13, C14,
C15, C25

Ca

Unknown

Red9

C44, C45

Hg
Peak of Pb in C45

Vermillion/cinnabar (HgS)
lead white (PbCO3)
red lead (Pb3CO4)

Yellow1

C18, C19, C20,
C21, C38, C39,
C40

Ca, Fe

Yellow ocher (FeOOH)
calcium carbonate (CaCo3)

Yellow2

C37

Fe

Yellow ocher (FeOOH)

(Continued on following page)
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Table 3. Sarcophagus C: Results of pXRF Analysis (Continued)
Visible color

Points

Main elements

Possible pigments

White1

C6, C7, C8, C9,
C31, C32, C50

Ca

Calcium carbonate (CaCO3)

Black1

C26

Ca, Fe

Black iron oxide (Fe3O4)
calcium carbonate (CaCO3)
lead white (PbCO3)

Black2

C48

Ca, Fe, Pb

Black iron oxide (Fe3O4)
calcium carbonate (CaCO3)
lead white (PbCO3)

Skin tones1

C34, C35, C36

Ca, Pb

Unknown

CHAPTER 5: RESULTS AND DISCUSSION
Description of Sarcophagi
Sarcophagus A measures 1.90 meters in length, 0.56 meters wide, and 1.06 meters tall
from the bottom to the top of the lid. Side A features two sphinxes facing one another with a
floral motif between the two (Figure 2). Side B features two dogs facing one another with a
floral motif between them (Figure 3). Each side of the lid features two hippocamps facing each
other with a palmette in each of the four corners. On Side A of the lid, there is a cup that resides
between the two hippocamps. Each of the flanking ends features a floral motif (Figure 4). The
lid is broken into two pieces. There are cracks on both sides of the base, which have been filled
with plaster or putty and repainted to complete the image.

Figure 2. Sarcophagus A, Side A
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Figure 3. Sarcophagus A, Side B

Figure 4. Sarcophagus A, Flank, Floral Motif

Sarcophagus B measures 1.25 meters in length, 0.48 meters wide, and 0.95 meters tall
from the bottom to the top of the lid. Sides A and B feature two large birds facing one another
with a cup between them (Figures 5 and 6). Each side of the lid features a walking sphinx in the
right-hand corner facing outward. Each of the flanking ends features a floral motif (Figure 7).
The lid of this sarcophagus is broken into three pieces. There is again minimal cracking and
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degradation of the surface of the base, which has been filled with plaster or putty and repainted
to complete the image.

Figure 5. Sarcophagus B, Side A

Figure 6. Sarcophagus B, Side B
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Figure 7. Sarcophagus B, Flank, Floral Motif

Sarcophagus C measures 1.85 meters in length, 0.58 meters wide, and 1.02 meters tall
from the bottom to the top of the lid. The center of Side A features a merman wearing a ruffled
or leafy tunic and holding in his hand what appears to be a rudder or oar (Figure 8). He has
double tails that stretch out to the sides and appear to end in what may be snake heads. He is
flanked on each side by a large bird facing him with its mouth open. On Side B, two ketoi (sea
dragons) are facing each other with an unidentifiable object between them (Figure 9). The lid
does not appear to have any paintings on it but does have evidence of moss. On the lip of the lid,
there are painted patterns. Each of the flanking ends features a single ketos (Figure 10).
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Figure 8. Sarcophagus C, Side A

Figure 9. Sarcophagus C, Side B
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Figure 10. Sarcophagus C, Flank, Ketos

Object History of the Three Etruscan Sarcophagi
The three painted sarcophagi described in this thesis were acquired through two
acquisition purchases. Sarcophagus A (24644) and Sarcophagus B (24645) were purchased by
the Field Museum between 1901 and 1902 by then-president Edward E. Ayer (see Figures 2-7).
Ayer bought Sarcophagus C (24437) in 1912 in a separate purchasing trip (see Figures 8-10).
The information on the provenance, acquisition, and history within the collections for
these three items is sparse. The information that is available comes primarily from written
correspondence between Ayer and the art dealer he purchased the sarcophagi from, Alessandro
Jandolo, and an article on the sarcophagi published in 1917 by F. B. Tarbell.
The provenance and provenience of these three items have been suspect since at least
1915. According to Dr. Baglione, it was in 1915 that German scholar Andreas Rumpf outlined
the inaccuracies of a related sarcophagus in Berlin (see below) and called into question the four
other examples, which include the three at the Field Museum, based on similarities in their
decorative peculiarities (Baglione, 1991, p. 730-731). Tarbell too mentions that the designs were

previously unknown and “present some novelties” that brought their authenticity into question
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among some scholars (Tarbell, 1917, p. 64). However, he felt confident they were genuine based
on the faintness of the paint on Sarcophagus C and the fact that the Berlin sarcophagus was
“evidently accepted there as genuine” (Tarbell, 1917, p. 64).
In an attempt gain more information on the three sarcophagi and their provenance and put
an end to the question of their authenticity, Ayer sent Jandolo a letter requesting more
information regarding the history of the artifacts while in Italy. In his reply, Jandolo explained
that there were initially five sarcophagi found that were purchased by his brother Antonio
Jandolo near Toscanella (Ayer Correspondence, A. Jandolo to E. Ayer, October 2, 1912). Of
these five, he explained, three went to the Field Museum, one to the Berlin Museum, and the
other to a private beer magnet in Copenhagen (Ayer Correspondence, A. Jandolo to E. Ayer,
October 2, 1912). Jandolo was unable to provide Ayer with any additional information regarding
the provenance because his brother and the excavator had passed away (Ayer Correspondence,
A. Jandolo to E. Ayer, October 2, 1912).
The circumstances surrounding the sarcophagi’s excavation and acquisition by the
Jandolo family raise questions about the possibility of the sarcophagi being looted from a tomb
context in Italy. Without further information regarding an in situ archaeological context, the
excavation history of these objects must remain in the realm of speculation. To identify the
possible quarry location for the tuff of which the sarcophagi are composed of, a sample of the
stone was sent to the Geo-Physical Laboratory in Washington D.C. According to Tarbell, Dr. H.
S. Washington examined the stone and concluded that it was, in fact, a "volcanic tuff, and
apparently a leucite-trachyte" most likely coming from the neighborhood of Tuscanella (1917, p.

64). The geophysical information has lent support to the authenticity of the sarcophagi
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themselves but does not address the paintings.
In another correspondence letter, this one between Edward Ayers and his friend Stanley,
who is more than likely Mr. Stanley Field of the Field Museum family, Ayer references the
Sarcophagi A and B stating:
You know the two primitive Etruscan sarcophagi we have? They were very much
damaged by being touched up in the Museum before I knew it upon their arrival several
years since (the really only asinine thing that has ever been done, I think, in the
Museum).
Ayer went on to say in this letter that he was purchasing Sarcophagus C at that time and that the
staff should be informed they were not to touch up or clean any part of this sarcophagus (Ayer
Correspondence, E. Ayer to Stanley, March 23, 1912). In his 1917 article, Tarbell stated that
while these may have been touched up, it was with “scrupulous regard for the original traces”
(1917, p. 64). As is evident from Tarbell’s account, the paintings featured on these sarcophagi
have been under question since their arrival, and the restoration work conducted was considered
harmful to the artifacts and their representation (Tarbell, 1917). These correspondences shed
some light on the unclear history of these objects but still do not answer the question of their
authenticity.

Iconographical Analysis of the Three Etruscan Sarcophagi
In her article, Dr. M. Paola Baglione traced the history and discussed the iconography of
the Field Museum’s sarcophagi, as well as the related Berlin sarcophagus. Dr. Baglione argued
in favor of the three Field Museum sarcophagi composing a single funerary group based on the
form and styles of the chests and lids of the artifacts as well as proposed a provenience within

Civita Castellana (1991, pp. 740-745). A review of this critical discussion of these images is
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another line of evidence to aid in authenticating the paintings. Images of the Sphinx, aquatic-type
birds, and marine creatures are present in funerary paintings and sarcophagi throughout Etruscan
history as early as the Orientalizing period. A problem Baglione noted about these sarcophagi is
the unprecedented mixture of images, such as Sarcophagus A’s juxtaposition of sphinxes on Side
A to dogs on Side B, with hippocamps on the lid (1991, pp. 737-740). This mixing of
iconography, as well as certain color choices, is hypothesized to be a result of black-and-white
photographs of Etruscan materials circulating in the late 1800s and early 1900s which forgers
used for inspiration (Baglione, 1991, p. 737). She noted that the images on the sarcophagi bear
striking resemblances to motifs seen in other Etruscan artifacts from a variety of locations and
within a variety of media, particularly ceramic wares.
Sphinxes appeared in Etruscan art during the Orientalizing period and have been noted in
both tomb and ceramic paintings (Steingraber, 2006, p. 44). Sphinxes, along with other mythical
creatures including hippocamps, harpies, ketoi, and Skyllas, were a common funerary motif.
Such creatures were thought to have apotropaic powers, and the use of this imagery protected
tombs and the deceased from malign spirits (Harrison, 2013, p. 1099). Baglione notes that the
sphinxes on the lid of Sarcophagus B and on the base of Sarcophagus A represent a mixing of
styles that spans from the early Etrusco-Corinthian to the Archaic ceramic wares and resemble
those coming out of ancient Pontus in Greece (1991, p. 737). This is evident from the unique
gradients of pigmentation and volutes of their wings and their elongated bodies with the webbed
feet of Sarcophagus A’s sphinx resembling harpies in the Archaic ceramic tradition (Baglione,
1991, p. 737).
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The sea creatures located on Sarcophagi A and C are representative of those that would
accompany the dead to the underworld. The imagery of the hippocamps located on the lids of
Sarcophagus A represent stylistic innovations that are taken from ceramic wares and funerary
wall paintings. The two hippocamps on the lid of Sarcophagus A reflect a mixing of styles, with
curling tails reminiscent of those found on late-Hellenistic sarcophagi. The color differentiation
of the red head with a yellow body is reminiscent of chromatic differentiations found in the
Archaic period (Baglione, 1991, pp. 739-740). The four ketoi located on Side B of Sarcophagus
C have the single coloring of the head, double-curved serpentine bodies, and body matched with
appropriate tails and fins (see plates in Herbig, 1952, pp. 57, 59, 81-82). The ketoi on
Sarcophagus C and the flanking ends are more consistent within the timespan of the Hellenistic
period’s stone sarcophagi imagery.
The merman appears to be a mixture of Etruscan imagery used to represent Skylla, the
mythical beast who inhabited the Straits of Messina, and mermen in art. The double-tailed
merman with tails spread out to the sides belongs to a very rare type of merman motif in
Etruscan art that appeared in the third and second centuries B.C.E. of the Hellenistic period
(Boosen, 1986, p. 112). The merman featured on Sarcophagus C also wears a ruffled or leafy
apron, noted in Classical and Hellenistic images of mermen found primarily in Greek art but with
a few Etruscan parallels in sculptural works (Boosen, 1986, pp. 109 and 112). The rudder or oar
was used in the imagery of Etruscan mermen, and in most cases it was swung by the creature, but
there are some cases in which the weapon rests on a shoulder (Boosen,1986, p. 113). Typically,
however, mermen with outstretched tentacles are swinging their oars, not resting the oar on their
shoulders (see image Meerman V 6, Boosen, 1986, TAF XVIII and plate 185 [Tuscania, Via
della Cava]; Herbig, 1952, p. 69). While it is difficult to see on Sarcophagus C, the tentacles of

the merman appear to end in snake heads, which is problematic because snake heads are only
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representative of Skylla and not mermen. The imagery of the mythical Skylla with the double
snake-headed tails spread to the sides and carrying a rudder or oar was a common funerary motif
in Etruscan art, inspired from earlier Greek forms (Boosen, 1986, pp. 44-52). The mixing of
merman images with images representative of Skylla and rare attributes such as the oar and the
ruffled skirt lends support to the hypothesis that the overall painting was inspired by 19th- and
20th-century misunderstandings of the sea creature in Etruscan art, and thus is not an original
representation.
Two unique iconographical motifs on these sarcophagi are the dogs on Sarcophagus A
and the birds on Sarcophagi B and C. The birds on Sarcophagus B have closed wings and fanned
tails with black outlining similar to the birds in the wall paintings on the rear pediment in the
Archaic period Tomb of the Bulls (Baglione, 1991, p. 739). The open, fanned wings with red
outlining of the birds on Sarcophagus C are reminiscent of images found on Etrusco-Corinthian
ceramic wares (Baglione, 1991, p. 739). The thick bifurcated feet of all of the birds and position
of the heads on Sarcophagus C do not appear to have a parallel in any known Etruscan artifacts
(Baglione, 1991, p. 739).
Another issue is the symmetrical or heraldic scenes depicted on the base of all three
sarcophagi and the lid of Sarcophagus A. Symmetrical scenes with a central motif and flanking
figures produced primarily from approximately 310-320 B.C.E. until 275-250 B.C.E. are
considered to belong within the Hellenistic period (van der Meer, 2004, p. 113). Marine-life
images, such as hippocamps, Skylla, dolphins, and ketos, are popular motifs for the symmetrical
designs, but sphinxes, canines (with the exception of the Skylla imagery), and birds have not
appeared as preferential imagery on sarcophagi for the symmetrical imagery ( van der Meer,

2004, p.112). The facts that the paintings on these sarcophagi are not typical of the Hellenistic
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period and that they include images from earlier periods lend support to the case for a more
modern application by someone not familiar with the Etruscan visual precedents.

UV-A Analysis
As a result of my UV-A investigations, few areas on the sarcophagi showed evidence of
luminescent pigments. In most instances, the luminescent pigments are located on areas that
were touched up using a plaster/putty substance. UV-A imaging of the unpainted plaster/putty
indicates that it is the material itself that is luminescent, not the pigments. Although limited,
there is evidence of luminescent pigments on each sarcophagus. On Side A of Sarcophagus A’s
lid, a fin on the right-hand-side hippocamp fluoresced under the UV-A lamp. On Sarcophagus B,
the faces of both walking sphinxes on the lid fluoresced under the UV-A lamp. Finally, on
Sarcophagus C, the body of the merman on Side A fluoresced under the UV-A lamp.

PXRF Analysis
Blue Colors
The blue pigments serve as the background to the images on each of the sarcophagi and
cover much of the surface area of both the lids and the bases. Of the 26 blue pigment
measurements taken, many indicate that Sarcophagus A (Points A22, A24, A25, A26, A28, A42,
A43, A44, A45, and A46) and Sarcophagus B (Points B19, B20, B21, B22, B32, B33, B43, and
B44) have a similar pigmentation (see Tables 1 and 2). The common elemental components of
these blue pigments, although with variable peaks, are iron (Fe), lead (Pb), and/or calcium (Ca;
Figures 11 and 12). Points A24, A42, A43, and A45 revealed small peaks of manganese (Mn)
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and zinc (Zn) and higher peaks of lead. Points B19 and B21 had a higher peak of lead than other
points. The iron in these blue samples may be indicative of Prussian blue (Fe4[Fe(CN)6]3) which
is a dark-hued, iron-based blue pigment discovered in the early 1700s and still in use today. The
additional spikes of calcium in measurements on the sarcophagi likely point to calcium carbonate
(CaCO3), and the peaks of lead point to the possibility of lead white (PbCO3). These two
materials are white pigments often used as additives to help lighten dark colors such as Prussian
blue.

Figure 11. pXRF spectra for Points A22 and A1. Marked to identify the calcium (Ca), iron (Fe),
and lead (Pb) peaks. The red spectra is representative of Point A22, blue pigment possibly
indicative of Prussian blue. The blue line is representative of Point A1, the unpainted tuff.

Figure 12. pXRF spectra for Points B32 and B4. Marked to identify iron (Fe), and lead (Pb)
peaks and note the absence of a calcium (Ca) peak. The red spectra is representative of Point B32,
blue pigment possibly indicative of Prussian blue. The blue spectra is representative Point B4, the
unpainted tuff.

The blue pigments on Sarcophagus C (Points C27, C28, C29, C30, C46, and C47) are
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very thin and only showed peaks of calcium and lead in the measurements (see Table 3). Points
A34, A44, and B33 only show peaks of calcium and lead, which have not previously been
identified in blue pigments. There is a possibility that these areas are representative of a Prussian
blue and lead white mixture, but the thinness of the sample area did not allow for iron detection.
Prussian blue also has a high tinting power and is not needed in great quantity to attain a certain
color, which means it is not always detectable by x-ray spectrometry (Berrie, 1986, pp. 207-208).
Identification of a specific paint or pigment is not possible at this time.

Red Colors
A total of 44 measurements from red pigments were collected on the three sarcophagi
which comprised a variety of hues from lighter reds to darker reds including those with a purple
tint. The 10 measurements from A, 17 from B, and 17 from C reveal similarities among the
pigments used on each sarcophagus individually and more similarities between A and B (see
Tables 1-3). While there is some variation, the majority of the elements present in these
measurements were iron, calcium, and lead.
For Sarcophagus A (Points A6, A7, A12, A13, A14, A47, A48, A49 and A50) and
Sarcophagus B (Points B12, B13, B14, B15, B16, B17, B18, B29, B30, B37, B38, B39, B40,
B41 B42, B48, and B49), most of the measurements reveal an iron-based red with additional
variable peaks of lead, calcium, manganese, and/or zinc (Figures 13 and 14). This suggests the
possible use of the natural mineral hematite (Fe2O3) mixed with additives such as calcium
carbonate and a lead pigment. A few points on Sarcophagi A and B revealed measurements
differing from the majority. Points B12 and B15 have very large peaks of lead in comparison

with other samples, with sample B15 showing no evidence for iron. Sarcophagus A Point A40
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reveals only a moderate peak of lead present with no other elements detected.
Sarcophagus C reveals a more varied palette than those of Sarcophagi A and B but does
show some similarities to the other two. Overall, Sarcophagus C has higher peaks of lead in the
measurements of red pigments than Sarcophagi A and B. Sarcophagus C Points C16 and C23
show a red with varying peaks of lead, iron, zinc, and calcium. Points C10, C22, C24, and C42
have peaks showing iron, lead, and/or calcium. Point C41 is unique in that it has a high peak of
lead with small peaks of iron and manganese.

Figure 13. pXRF spectra for Points A6 and A1, Marked to identify the calcium (Ca), iron (Fe),
and lead (Pb) peaks. The red spectra is representative of Point A6, red pigment possibly
indicative of hematite, lead white or red, and calcium carbonate. The blue spectra is
representative of Point A1, the unpainted tuff.

Figure 14. pXRF spectra for Points B16 and B4. Marked to identify the calcium (Ca), iron (Fe),
and lead (Pb) peaks. The red spectra is representative of Point B16, red pigment possibly
indicative hematite, lead white or red, and calcium carbonate. The blue spectra is representative
of Point B4, the unpainted tuff.
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The second pigment identified on Sarcophagus C is noted in Points C44 and C45 (Figure
15). This red was a brighter hue than the other pigments on both sides of the base and lid and did
not show the same type of weathering or the existence of patina. In fact, it was suspected that it
might have been modern writing to indicate an inventory number by one of the parties that held
stewardship over the object at one time. The spectra for these points revealed high peaks of
mercury (Hg) for both C44 and C45 and a small peak of lead in C45. The high levels of mercury
point to the use of either cinnabar or vermillion possibly mixed with a lead pigment such as lead
white (PbCO3) or red lead (Pb3O4).

Figure 15. pXRF spectra for Points C44 and C4. Marked to identify the mercury (Hg) peaks. The
red spectra is representative of Point C44, red pigment possibly indicative of vermillion or
cinnabar. The blue line is representative of Point C4, the unpainted tuff. The blue vertical spectra
lines note the peaks of Hg present.

The remaining points for Sarcophagus C do not have markers that can identify them with
a possible pigment. These include Points C12, C13, C14, C15, and C25 that contained only
peaks of calcium. Point C11 has calcium and lead peaks, C43 has only lead peaks, and C17 has
only calcium, zinc, and lead. These results may be a result of the thinness of the pigment in those
areas.
Overall, the elemental analysis of Sarcophagi A, B, and C suggest the usage of an ironbased pigment, possibly hematite. Hematite is a naturally occurring mineral that has been used

throughout antiquity and into the modern day to create red and brown hues. The longstanding
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application of this pigment alone is inconclusive in determining the time frame of application of
the paint. The high peaks of lead in the measurements on Sarcophagus C and the addition of lead
in the samples of Sarcophagi A and B point to the possible use of lead white or red lead (also
known as minium). The use of lead pigments as a primary base or for mixing suggests a modern
application because lead pigments have not been found in painted Etruscan walls, sarcophagi, or
urns (Gliozzo et al., 2014).

Yellow Colors
A total of 33 measurements from yellow pigments were taken: 12 from Sarcophagus A,
13 from Sarcophagus B, and 8 from Sarcophagus C. All of the measurements from Sarcophagus
C (Points C18, C19, C20, C21, C37, C38, C39, and C40; Figure 18) and a large number of
measurements collected from Sarcophagus A (Points A16, A19, A21, A32, and A39; Figure 16)
and Sarcophagus B (Points B5, B6, B7, B10, B11, and B34; Figure 17) contain large peaks of
iron. Sarcophagi A and B have additional peaks of calcium and lead with the measurements on
Sarcophagus B showing the presence of manganese. Points A18, A29, and A30 have peaks of
iron and calcium similar to the measurements from the above samples but include notably higher
peaks of lead. Again, Points B25, B35, B36, and B47 are similar to the above spectra but have
higher peaks of lead, with small peaks of zinc. These spectra could indicate the possible use of
the natural mineral yellow ocher (FeOOH), possibly mixed with calcium carbonate. As with
hematite, yellow ocher is a naturally occurring mineral that has been used throughout antiquity
and into the modern day to create pigments and is therefore inconclusive in determining a
modern or ancient application. The presence of lead with small amounts of zinc in the samples

points to the utilization of a lead-based pigment, such as flake white, as a mix-in with yellow
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ocher.

Figure 16. pXRF spectra for Points A21 and A1. Marked to identify the calcium (Ca), iron (Fe),
and small lead (Pb) peaks and note the absence of manganese (Mn). The red spectra line is
representative of Point A21, yellow pigment possibly indicative of yellow ocher, lead white, and
calcium carbonate. The blue spectra is representative of Point A1, the unpainted tuff.

Figure 17. pXRF spectra for Points B7 and B4. Marked to identify the calcium (Ca), manganese
(Mn), iron (Fe), and lead (Pb) peaks. The red spectra is representative of Point B7, yellow
pigment possibly indicative yellow ocher, manganese black, lead white, and calcium carbonate.
The blue spectra is representative of Point B4, the unpainted tuff.
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Figure 18. pXRF spectra for Points C21 and C4. Marked to identify the calcium (Ca) and iron
(Fe) peaks. The red spectra is representative of Point C21, yellow pigment possibly indicative of
yellow ocher and calcium carbonate. The blue line is representative of Point C4, the unpainted
tuff.

Points A20 and A38 (Figure 19) and Point B26 are representative of a yellow with large
peaks of lead and zinc and minor peaks of iron and calcium present. These measurements are all
located on the lids. Point A38 is also the scale that luminesced under the UV-A light when it was
scanned, which can be attributed to the zinc present in the sample. Points A20 and B26 did not
have the same notable luminescence as A38, but they have similar spectra. Again, there is the
possibility of natural yellow ocher mixed with a lead and zinc-based white such as foundation or
flake white.
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Figure 19. pXRF spectra for Points A38 and A1. Marked to identify peaks of calcium (Ca), iron
(Fe), zinc (Zn) and lead (Pb). The red spectra is representative of Point A38, luminescent yellow
pigment possibly indicative of zinc white and lead white. The blue spectra is representative Point
A1, the unpainted tuff. The vertical blue spectra lines note the lead peaks in the sample to
differentiate from the zinc.

Point A15 (Figure 20), located on Side A of Sarcophagus A, represents a unique yellow
both visually and in elemental peaks. This pigment is a deeper and more golden yellow used on
the floral motif between the sphinxes. This yellow was not noted anywhere else on any of the
three objects. It contains the familiar spectra with the main elemental peak of iron, followed
closely by lead and minor peaks of calcium, titanium (Ti), and chromium (Cr). These elements
point to the mixing of yellow ocher with a chromate yellow such as chrome yellow (PbCrO4) or
barium yellow (BaCrO4) and lead white. Chrome yellow and barium yellow were not used until
after 1804, and these have been noted to include binders such as titanium in the mixtures (Kuhn
& Curran, 1986, pp. 188-192).
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Figure 20. pXRF spectra for Points A15 and A1. Marked to identify the calcium (Ca), barium
(Ba), chromium (Cr), iron (Fe), and lead (Pb) peaks. The red spectra is representative of Point
A21, yellow pigment possibly indicative of chrome yellow, barium yellow, and lead white. The
blue spectra is representative of Point A1, the unpainted tuff.

Point A17 and Points B8 and B9 have higher peaks of lead with possible small peaks of
zinc. Points A16 and Points B5, B6, and B7 are close in proximity to these, and all have major
peaks of iron with minor peaks of lead. The exact reason for the high lead peaks is unknown, but
it is worth noting that these three are painted over areas that were patched with putty. It was
speculated that the putty contained the lead; however, not all measurements that include putty
have increased levels of lead, except two measurements of black pigments from Sarcophagus A
(discussed below). It is possible that these were a part of the alterations conducted at the Field
Museum post-acquisition. An identification of the specific paint or pigment is not possible.

White Colors
White pigments are only noted on Sarcophagus C (see Table 3). The areas noted on
Sarcophagus C were extremely thin and difficult to test. There were nine measurements taken
from Sarcophagus C, with seven (Points C6, C7, C8, C9, C31, C32, and C50) points showing
elevated levels of calcium in relation to the unpainted tuff (Figure 21). Four points (C6, C7, C8,
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and C9) were taken from the geese flanking the merman on Side A, while the other points were
taken from various points on the base of Side A (C31, C32) and the lid of Side B (C50). The
latter three were all in areas that should have contained blue pigmentation, but they also had
concentrations of a white substance. Points C33 and C51 showed no differentiation from the
measurements taken from the unpainted tuff. This information suggests that the white pigment
used for Points C6, C7, C8, and C9 was a calcium carbonate (CaCO3) -based paint. The other
areas could indicate spaces where there is an excess of calcium within the stone or may even be a
remnant of a plaster or stucco outer layer that surrounded the artifact.

Figure 21. pXRF spectra for Points C6 and C4. Marked to identify the calcium (Ca) peak.
The red spectra is representative of Point C6, white pigment possibly indicative of calcium
carbonate. The blue spectra is representative of Point C4, the unpainted tuff.

Black Colors
Eleven total black measurements were collected, with five from Sarcophagus A and three
each from Sarcophagi B and C. Point C49 did not have noticeable differentiation from the stone
and was excluded. Three measurements from Sarcophagus A (Points A9, A10 and A23; Figure
22) and one from Sarcophagus C (Point C48) have similar spectra that indicate peaks of iron
with small peaks of lead and calcium. Similar to the others, Points B27, B28, and B46 (Figure
23) indicate a peak of iron but have small peaks of manganese, calcium, and peaks of lead. Point

C26 revealed minor peaks of iron and calcium. These measurements may represent the use of
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black iron oxide (Fe3O4) and manganese oxide (MnO) pigment combinations mixed with a leadbased pigment. Points A8 and A11 have extremely high peaks of lead with more moderate peaks
of iron, manganese, and calcium. These represent areas that were touched up after arriving at the
Field Museum or they may be a result of a lead-based plaster/putty that was used to patch that
area post-excavation.

Figure 22. pXRF spectra for Points A10 and A1. Marked to identify the calcium (Ca), iron (Fe),
and lead (Pb) peaks. The red spectra is representative of Point A10, black pigment possibly
indicative of black iron oxide and lead white. The blue line is representative of Point A1, the
unpainted tuff.

Figure 23. pXRF spectra for Points B46 and B4. Marked to identify the calcium (Ca),
manganese (Mn), iron (Fe), and lead (Pb) peaks. The red spectra is representative of Point B46,
black pigment possibly indicative of manganese black, lead white, and calcium carbonate. The
blue spectra is representative of Point B4, the unpainted tuff.
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The use of manganese black (MnFe2O) has been identified in several studies conducted
on Etruscan terracotta structural artifacts alongside carbon blacks (Bordignon et al., 2007b, p. 33;
Brons et al., 2016, pp. 54-55; Schweizer & Rinuy, 1980, 1982). Studies conducted on Etruscan
wall paintings and cinerary urns, however, reveal a preference for the use of carbon or charcoal
blacks (Gliozzo et al., 2014, p. 738; Klempan et al., 2017, pp.1091-92; Sodo et al., 2008, p.
1039).

Figure 24. pXRF spectra for Points C48 and C4. Marked to identify the calcium (Ca), iron (Fe),
and lead (Pb) peaks. The red spectra is representative of Point C48, black pigment possibly
indicative of black iron oxide and lead white. The blue spectra is representative of Point C4, the
unpainted tuff.

Skin Colors
There were three measurements taken from each sarcophagus from what was thought to
represent skin tones on the Sphinx and the merman (see Tables 1-3). These were Points A35,
A36, A37, Points B23, B24, B45 (Figure 25) and Points C34, C35, and C36. Measurements from
Sarcophagi A, B, and C were similar to spectra on yellow pigments from each artifact, indicating
that they were variations of the yellows. Point A35 was similar to the main yellow measurement
of Points A16, A19, A21, A32, A39, while point A37 included a peak of manganese similar to
the yellow reading from Sarcophagus B. Point A36 was identical to the problematic sample on
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Sarcophagus A, Point A17. The measurements on Sarcophagus C show small peaks of calcium
and lead that do not match the elemental compositions from previously analyzed skin tone
colors. It is therefore not possible to determine a possible pigment for Sarcophagus C.

Figure 25. pXRF spectra for Points B23 and B4. Marked to identify calcium (Ca), manganese
(Mn), iron (Fe), zinc (Zn), and lead (Pb) peaks. The red spectra is representative of Point B23,
luminescent skintone pigment possibly indicative of zinc white and hematite or red ocher. The
blue line is representative of Point B4, the unpainted tuff.

Sarcophagus B’s measurements uniquely indicate large peaks of zinc, with smaller peaks
of iron, calcium, lead, and manganese that are similar again to the spectra of yellow pigments.
These are also representative of those pigments that luminesced under the UV-A light and have
similar zinc peaks to Sarcophagus A, Point 38 (Figures 19 and 26). It is likely that this represents
the use of a zinc white (ZnO)- based paint mixed with lead white and an iron oxide pigment such
as hematite or yellow ocher to create a skin tone.
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Figure 26. pXRF spectra for Points A38 and B23. Marked to identify calcium (Ca), iron (Fe),
zinc (Zn), and lead (Pb). The red spectra is representative of Point B23, luminescent
yellow/skintone pigment possibly indicative zinc white, lead white, and hematite. The blue
spectra is representative of Point A38, luminescent yellow/skintone pigment possibly indicative
zinc white, lead white, and hematite. The vertical blue spectra lines are noted the lead peaks in the
sample to help differentiate from the zinc.

Discussion
The presence of lead, zinc, and iron indicates evidence for post-excavation application of
pigments on the surface of the three sarcophagi. All three sarcophagi show relative consistency
among the pigment usage at the individual level. There are some minor variances in pigment
usage, such as two distinct yellows on Sarcophagus A, but overall pigment usage is consistent
with the likely use of yellow ocher mixings. Notably, one of the yellows on Sarcophagus A has
peaks of chromium, which may be evidence of chrome yellow, a pigment developed after 1700.
Cross-comparisons of measurements reveal similarities in overall pigment composition between
the three sarcophagi with some minor differences. Some differences within and between the
sarcophagi may be a result of touch-up and conservation work after arriving at the museum or
during post-excavation painting.

The blue pigment spectra for Sarcophagi A, B, and C revealed high peaks of iron. The
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iron in these blue samples may be indicative of Prussian blue (Fe4[Fe(CN)6]3), which is a darkhued blue pigment that was discovered in the early 1700s and is still in use today. Notable also in
several samples is the presence of lead and zinc. The use of Prussian blue and white lead
mixtures on these artifacts would indicate a modern post-excavation application of the blue paint.
The peaks of zinc in the lead-containing samples (A24, A42, A43, A45) may be indicative of a
type of lead white called flake white or foundation white in which small amounts of zinc white
(ZnO) are added. Zinc white was not produced until the late 1700s and did not gain popularity
until the 1830s when it began being mixed into lead-based paints, eventually replacing toxic lead
white (Eastaugh, Walsh, Chaplin, & Siddall, 2004, p. 406; Kuhn, 1986, p. 172).
Analysis of Sarcophagi A and B reveal a consistent presence of lead in all sample colors.
Analysis of points on Sarcophagus C also revealed lead usage among many of the pigments.
Certain pigments that may be present, such as hematite, yellow ocher, manganese black, and
calcium carbonate, have been used since antiquity into the modern day and alone could represent
an Etruscan color palette. However, the presence of lead and zinc in the majority of these
samples indicates a more recent pigment combination. While lead-based red and white pigments
were known in the ancient world, they were used primarily by Roman and Greek artists at that
time. It appears that lead was not a preferential paint pigment or additive for Etruscan artists. To
date, no available research has been found supporting the use of lead paints in the paintings of
Etruscan walls, sarcophagi, and cinerary urns or even structural terracottas (Bordignon et al.,
2007; Bordignon et al., 2007a, 2007b; Bordignon et al., 2008; Brons et al., 2016; Colombini et
al., 2003; Gliozzo et al., 2014; Klempan et al., 2017; Schweizer & Rinuy,1980, 1982; Sodo et al.,
2008). The presence of zinc in the samples represents a modern application, as zinc was not

produced until the late 1700s and did not gain popularity until the 1830s when it began being
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mixed into lead-based paints, eventually replacing toxic lead white (Kuhn, 1986, p. 172). For
these reasons, the application of lead-based pigments is considered post-excavation.
The similarity between the colors of Sarcophagi A and B to those on Sarcophagus C is
an interesting revelation because these objects were not acquired at the same time by the Field
Museum. The resemblance of the pigment's elemental compositions, the application of pigments,
and iconography across all three artifacts lends support to a hypothesis that these sarcophagi may
have been together when painted and possibly painted by the same individual (Baglione, 1991,
pp. 733-735). Again, the likely culprit of this mixing of imagery and color choices postexcavation are black-and-white photographs circulating at the time. The pXRF and UV-A data,
along with the iconographical inconsistencies, support the hypothesis that paintings on all three
sarcophagi are post-excavation additions. This information also provides insight into the dual
authenticity of these objects and provides an opportunity for their discussion from the
perspective of object biography and itinerary theory, which will be discussed in the following
chapter.

CHAPTER 6: CONCLUSION
When I first saw the three Etruscan sarcophagi and learned of their suspect identity, I was
drawn to them and to the allure of an investigation to find the truth of their authenticity. After
analyzing the data and concluding that the evidence supports their interpretation as altered
objects, I have had to readjust my visions of a tidy conclusion in which these artifacts (or any
others) could be declared either real or fake. Instead, I am faced with three objects that have a
dual identity: at once “authentic” (in the past) and “forged” (in the present). For the purposes of
this thesis, I have defined them as being dually authentic.
The issue of dual authenticity is one that scholars and museum professionals struggle to
discuss in a meaningful way because there are no easy answers and thus there is presently no
consensus. A common practice in literature is to identify such an object as a forgery, but as
stated above, a forgery is as an exact copy of an original artwork that is misrepresented as an
original. While this may seem a sufficient categorization, it is problematic because by placing an
altered object under the umbrella of forgeries, the object is denied the portion of its identity that
lies in an authentic past. Such a categorization effectively places it into the same category as
copies, replicas, or pastiche items. By contrast, I argue that altered objects stand on their own,
outside of the umbrella of fakes and forgeries, in a third category that stands in equal relation to
these terms.
With this understanding, how can museum professionals and scholars discuss these
artifacts in a way that accurately reflects their value and also highlights their altered states? The
problem of altered objects in museum collections has plagued scholars across institutions. The
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way in which museum professionals and scholars discuss, value, research, and ultimately display
these objects is inconsistent within and across the various fields of study. Can the theory of
object biographies and/or itineraries be used to gain an enhanced understanding of artifacts of
dual authenticity?

The Potential Application of Object Biography and the Itinerary of Altered Objects
The theories of object biographies and itineraries are part of a larger postmodern “material turn”
in anthropology and sociology that began in the 1980s and 1990s and that more broadly
conceptualize objects as socially constructed. These theories, which emphasize the social agency
of objects, move beyond a strictly linear approach that limits objects to a single existence to one
that stops once they reach their final location in the archaeological record or museum collection
(Joyce, 2015, p. 32). The theories of object biographies and itineraries in promoting agency and
movement allow artifacts to continue to act and acquire new stories beyond the scope of their
original intended use(s) and find contexts.
Igor Kopytoff first introduced the theory of object biographies in 1986 and argued that
objects must be understood throughout the entirety of their existence and not just at a single
moment in time (1986, pp. 66-68). An object’s identity is fluid and changes through interaction
with people and things (Kopytoff, 1986, pp. 85-87). Kopytoff maintained that it was possible to
create a biography of an object, similar to those created for the lives of people that include birth,
life, and death. Gosden and Marshall adopted the object biography approach to archaeological
discussions of objects as things that gain meaning through their social interactions with people
because, as they argued, “there is a mutual process of value creation between people and things”
(1999, p. 170). Gosden and Marshall maintained that objects are capable of accruing histories

because of these social interactions over time, which can in turn change their significance and
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meanings. However, a problem with their approach is grappling with the notions of birth and
death. When is an object considered to be born? As raw material, in the production stage, or after
it is completed? When is its “death” and how often can an object “die”? This cycle has been
problematic for scholars to express adequately in the literature and they often assert the concept
of “reincarnation” to accommodate for points of stasis when a human agent is not acting upon or
with that object. This interpretation effectively creates a complex “afterlife” for the object that
privileges the intentions of the original human actors who created it over future actors, both
human and non-human (Joyce, 2015, p. 28).
Object biographies have opened the door for researchers to realize what Karen Barad
called the “agential possibility” of objects, but the object biographical approach has suppressed
the full potential of their agency by attaching them to an anthropomorphic construct (Barad,
2003, p. 817; Joyce, 2015, p. 21). Recognizing the limitations of the object biography approach,
Rosemary Joyce advocated instead for the theory of object itineraries that reorients the object
biography discussion to focus on the movements throughout an object’s entire life. Objects and
individuals are understood as constantly transformed through engagement with each other as the
object moves into new spaces (Joyce & Gillespie, 2015, p. 5). The difference between object
biographies and object itineraries is that the latter argues in favor of object agency that permits
the object to separate itself from the human element and to assume significance outside of that
interaction. As Joyce explained:
The duration of objects in time has made the biography narrative compelling, but there
are too many ways in which it does not fit. As objects accrue histories, they can do so
without changing state radically or while staying fundamentally the same in material
properties. These characteristics of object lives are not easily encompassed by the
concept of biography, but they are central to things as things. (2015, pp. 28-29)

Viewing an object as mobile allows that item to transfer from one context to another as it
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circulates between places of activity and rest on its unique journey. As an object circulates along
the various routes of its journey, it will affect the human and non-human things around it (Joyce,
2015, p. 29; Joyce & Gillespie, 2015, p. 12). Itineraries focus the discussion of objects towards a
perpetual life that includes movement, stasis, and physical and social transformation “without
introducing exoticized life states or reanimation from the dead of zombie things” (Joyce &
Gillespie, 2015, p. 11).
These theoretical discourses also tie into earlier discussions of authenticity pertaining to
provenience and provenance. Archaeologists often rigidly hold to a notion that when artifacts are
buried, they essentially “die” because they no longer associate or engage with their original
culture (Joy, 2009, pp. 553-544; Joyce, 2013, p. 48). It is one reason why provenience and object
context play an important role in authentication because they effectively support an arbitrary
assignment of culture and space at the end of an object’s life. Provenance does not see the
interment of artifacts as the end of their lives but merely a moment of their ongoing “lives”
(Joyce, 2013, p. 50). The concept of object itinerary recognizes that provenience is merely a
fixed point on an object’s journey while provenance follows that object's journey through its
history of circulation while focusing on ownership (Joyce, 2012, p. 48). Provenance and
provenience are important criteria but are not in themselves sufficient to understand an artifact
holistically because they frame certain moments, places, or people that have taken place or been
a part of that object’s itinerary. Joyce pointed out that “each alone is incomplete, and the
biography of the object is necessarily more than either or even both of these combined” (Joyce,
2012, p. 58).
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With these theories in mind, where then does authenticity stand within an altered object’s
life? As discussed in Chapter 2, altered objects have been identified as having a dual identity that
creates a hybrid status as dually authentic. The three Etruscan artifacts that are the focus of this
thesis have been established as having “authentic” Etruscan pasts without having securely
attested find spots. The establishment of this perceived authenticity is based on a variety of
sources. This includes what was provided by Alessandro Jandolo about the excavation and
acquisition of the objects, the archaeometric testing conducted for the Field Museum, and lastly
through stylistic analysis which indicates that the chests themselves (though not their decoration)
fit with others in Etruscan contexts. The issue that affects these artifacts is a credible narrative to
establish the transformation of the sarcophagi throughout their itineraries. In this sense,
authenticity has become, as Joyce stated, “like provenience and provenance, a way to
characterize an object during its transit, rather than being something inherent in it as a kind of
essence, lent by some particular circumstances of production or use” (2013, p. 52). As an object
with agential possibilities, the sarcophagi themselves have never ceased to be authentic because
they have maintained themselves distinctly as “things” with the potential for movement and
transformation.

An Itinerary for the Three Etruscan Sarcophagi
The origins and early movements of the three Etruscan sarcophagi are difficult to
expound on because there is limited information. However, they are attainable. The itineraries of
these sarcophagi began at the site of a volcanic tuff deposit in Italy a few thousand years ago.
Throughout the Tuscan landscape, volcanic tuff, or the Italian tufa, is prevalent. During the late
Pleistocene, volcanic eruptions shaped the landscape of Etruria, depositing mixtures of pumice,

ash, and lava across Italy, developing the tuff formations that would be used by the Etruscans
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(Wiman, 2013, p. 12). Researchers can differentiate the origins of tuff samples by their
composition, although some tuffs are distributed over large areas due to the size of volcanic
eruptions. The Geo-Physical Laboratory in Washington D.C. concluded that the volcanic tuff
utilized was most likely from the neighborhood of Tuscanella, ancient Tuscania (Tarbell, 1917,
p. 74). Technological advances and new knowledge of the geologic landscape may provide
researchers with a more precise location in the future, but this is not known at this time.
According to L.B. van der Meer, decorated stone sarcophagi were produced in Etruria between c.
350-200 B.C.E. and Tarquinia and Tuscania were centers for production (2004, p. 4). His
research, along with the information obtained from the geophysical lab, lends support to the
identification of Tuscania as a likely place of origin. Thus, the itineraries for these objects are
traceable to the tuff formations around the area of ancient Tuscania, which provides a general
location for their origins and an approximate temporal timespan c. 350-200 B.C.E.
After removal from the geological location, these sarcophagi were carved in styles
similar to one another and to other stone sarcophagi found in Etruria (Herbig, 1952). The stylistic
uniformity of the three works led Dr. Baglione to propose that these pieces may have been buried
together or at least in the same necropoleis in Civita Castellana (Baglione, 1991). Unfortunately,
answers to questions such as Who carved these artifacts?, When did they carve them?, How were
they decorated originally, if at all?, Who was interred inside them?, Where did they ultimately
end up resting?, How did they arrive there?, and What did the funerary assemblage originally
look like?, and so on, are unknown and unknowable. What is known is the function of the three
objects, which was to house the remains of the deceased. This unfortunate break in their
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itineraries leaves many unanswered questions about their effectiveness and their relationships in
the past; however, it does not dictate their futures.
Presumably, all three objects remained interred in an Etruscan funerary context until they
were excavated by the friend of Ugo Jandolo between 1890-1900 (see Chapter 4). Based on the
information given by Alessadro Jandolo to Edward Ayer, these five unique sarcophagi were
excavated together and represented a group. Whether or not these objects were in fact excavated
together in one tomb, the same necropolis, or even simply by the same excavator, this moment in
their individual itineraries merged to form a new network. The acceptance of these five artifacts
as an assemblage with unique and valuable representations of Etruscan art is expressed in the
letters of Ayers and Jandolo. However, the objects were separated in the early 1900s when the
first was purchased and sent to the Antikensammlung (Staatliche Museen zu Berlin), the second
to Carl Jackobson for his private collection, and the last three to the Field Museum. Although
separated physically, the five sarcophagi were still intertwined in a meshwork that recognized
this intersecting point in their itineraries (Ingold, 2007, pp. 80-82; Knappet, 2011, pp. 45-63).
When Baglione studied the sarcophagi in 1991, she attempted to piece together the history of all
five sarcophagi, successfully finding four of the objects and learning of the loss of the fifth
(1991, p. 731). Regarding the Field Museum’s sarcophagi, all three objects have been treated as
an assemblage by researchers, including Tarbell, Baglione, and even in this thesis. That said, no
evidence exists to demonstrate that they were a group in an Etruscan setting or that they were not
acquired at the same time. This is not to say that these artifacts have never been or will never be
physically separated or studied as separate entities, only that these objects will always be
connected in a type of meshwork resulting from that single moment in their itineraries (Ingold,
2007, pp. 80-82; Knappet, 2011, pp. 45-63).

Post-excavation, these three Etruscan sarcophagi also underwent a physical
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transformation with the addition of new imagery. They also changed in the social value they held
individually. Namely, they have been recontextualized from functional sarcophagi in a funerary
complex to historical and artistic informants for those who study and engage with them. The
research of this thesis focused specifically on the pigments and the imagery detailed on these
sarcophagi that revealed the pigments to be post-excavation additions. If these objects are viewed
through their itineraries, these transformations represent a single moment on their journey when
they underwent a physical alteration by the human actor who engaged with them. Sarcophagi A
and B were also noted by Ayers to have undergone restoration work at the museum, further
transforming them in their recent movements. These transformations are important events in
their lives because they are the moments that recent scholarship has largely focused on in raising
the question of authenticity and it is the moment when they became bundled as an assemblage.
According to Wallis and Blessing, the act of “bundling is concerned with the positioning
and repo-sitioning of material things, which serves to create, reorient and transform webs of
connection and the relationships that are the basis for agency” (2015, p. 82). Essentially, the
three sarcophagi were bundled together as related objects and joined together as a group because
of the perceptions of post-excavation transformations. Since arriving at the museum, the
sarcophagi have been both celebrated and criticized based on this singular moment in their
itinerary (see Chapter 5). It is at that moment that the sarcophagi became dually authentic. In the
post-excavation portion of their itinerary, the sarcophagi have been bundled, undergone
transformation, gained new value and meaning as “works of art” in a museum setting, studied by
no fewer than three researchers, and have again changed in their meaning and value. Their

history, when understood as movements and specific events within their circulations, reveals a
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complex existence having a variety of information to be revealed.
Are these altered artifacts authentic? In viewing these things as “objects in motion” with
agency, the answer is yes. Over the course of their long life, these objects have transformed from
rocks to sarcophagi to consumer products to museum objects. They have transformed physically
and in their social values, but their essences as things did not change. They all now have an
authentic past and an authentic present. They each have their own story and through their stories
scholars can piece together different fragments of the spaces in which they resided. There is
valuable information of both the pre-excavation past and post-excavation pasts of the sarcophagi
that can contribute to the story of Etruscan life, 20th-century Italian artistic production and
interpretation, and consumer processes, as well as evolving museum policies and practices, to
name a few. Their value as things did not stop the minute they were excavated, and thus the loss
of that provenience, a singular moment in their journey, does not dictate their essence. While the
sarcophagi may spend years in the collections of the Field Museum, this does not mean they
have died but rather that they are merely waiting for the next event on their itinerary and for
those who engage with them to reveal, interpret, and educate on their rich and complex history
and value.
Recently, Sarcophagus C was placed on exhibition at the Field Museum in their show
Mediterranean Cultures in Contact. There the label for the Sarcophagus C read:
The Etruscans wanted to send their loved ones into the afterlife in style in the grandest
way possible. They created large and elaborate stone sarcophagi, a Greek word meaning
“flesh-eater,” to hold the remains of the deceased. This sarcophagus is painted with floral
and animal imagery including aquatic birds and sea monsters, possible Greek influenced
designs. Its size suggest[s] that it may have been for a small child or a smaller person.

The fact that one sarcophagus featured in this research was placed on display for the first time
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since its acquisition was incredibly exciting. And yet, the exhibit label and its presentation to the
public, however, are problematic. The iconography represented on Sarcophagus C is not “Greek
influenced” but is instead a 20th-century interpretation of Etruscan artifacts. While Etruscans did
find artistic inspiration from the Greeks, it was not the basis for this particular altered work.
In his study of coffins and body length in Etruria, van der Meer found that male
sarcophagi averaged between 162-183 cm, while females averaged between 154-179 cm (2004,
p. 27-28). His study did not focus on children, but he did infer that their sarcophagi were shorter
than 170 cm (van der Meer, 2004, p. 27). As Sarcophagus C measures 180 cm, this would
indicate a male burial, not a “small child” or even “smaller person.” Despite the Field Museum
being aware of my research and preliminary findings, this new information was not provided to
the visitors on the hybrid identity of the sarcophagus. From the standpoint of museum education,
it was a missed opportunity to engage visitors with the exciting examinations that are conducted
behind the scenes and an appropriate interpretation of this artifact as an altered object. Hopefully,
in the future, Sarcophagus C, along with other altered artifacts, will be included in an exhibition
utilizing the new knowledge discovered in this moment of its itinerary to provide a more
dynamic, truthful, and holistic interpretation that celebrates its dual identity instead of hiding it.

Final Thoughts
This thesis project initially sought to determine the authenticity of pigments on three
Etruscan sarcophagi. In the end, it has reframed the dialog on authenticity and the potential of
altered artifacts. Altered objects can be utilized in a museum setting to tell a dynamic story.
While in this case these three sarcophagi cannot necessarily provide archaeologists with the main
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details that they want, regarding their Etruscan past, they can instead provide a hybrid account.
Modern audiences can learn not only about aspects of the Etruscans but also modern
interpretations of Etruscans and Italian life in the 20th century. Altered objects are given their
greatest potential when they are treated as individual objects on a journey. An object in
circulation may transform in a variety of ways, but it is always authentically itself.
Theories about object itineraries provide interesting perspectives that allow for early and
modern aspects of artifacts to be understood as mutually inclusive. This perspective permits
objects to be understood within the realm of consistently changing and fluid societal structures
instead of the inflexibility that current discourses of authenticity place on such items. It is for this
reason that object biographies and itineraries provide a useful way for museums to approach
altered objects because they provide a space for more than one value and use to be assigned to
the object. Museums act as another point within an object’s itinerary that allows for new social
and corporeal relationships to form. It is a way to educate the public in a creative, dynamic, and
truthful way without harming the institution’s reputation or position within the public trust.
Therefore, museums do not need to and ultimately should not consider deaccessioning but
instead should reframe these altered objects in accordance with their changing meaning and
value at different moments in their long lives.
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APPENDIX A
LIST OF FIGURES WITH CORRESPONDING PXRF SAMPLE LOCATIONS
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A1. Sarcophagus A (24644), Right Side Flank (When Viewed from Side A), Point A1

100

A2. Sarcophagus A (24644), Side A, Points A4, A6–A13, A15, A35, A36, A37, A40, A42, A45

101

A3. Sarcophagus A (24644), Side A, Points A38, A39, A46–A49

102

A4. Sarcophagus A (24644), Left Side Flank (When Viewed from Side A), Point A14

103

A6. Sarcophagus A (24644), Side A, Points A3, A43, A44, A50
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A6. Sarcophagus A (24644), Side B, Points A16–A34

105

A7. Sarcophagus B (24645), Side A, Points, B1, B3, B5–B22
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A8. Sarcophagus B (24645), Side A Lid, Points B23–B30, and B33

107

A9. Sarcophagus B (24645), Side B. Points B34–B44
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A10. Sarcophagus B (24645), Side B Lid, Points B45–B48

109

A11. Sarcophagus B (24645), Side A Lid, Point B32

110

A12. Sarcophagus B (24645), Right Side Flank (When Viewed from Side B)

111

A13. Sarcophagus C (24437), Side A. Points C1, C4–C36

112

A14. Sarcophagus C (24437), Side B. Points C37–C34 and C46–C51

113

A15. Sarcophagus C (24437). Right Side Flank (When Viewed from Side B). Point C2.

114

A16. Sarcophagus C (24437). Left Side Flank (When Viewed from Side B). Point C45
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B. Excel Spreadsheet of the Results of the pXRF analysis conducted by Bruker Tracer IV
from the Field Museum
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